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lilt puiimut of thin Jiiorniil In It i rinml art unlit Ip, 
tthnplp and inltrrrllnplp, the irorhl a prow tut In nrirn 
tipc k notch tlpr tmtl Intlwtlrinl achievement 

Retrospect of the Year 1912 
Ciril EniliuiHir 

I N n review of civil engineering work* of tho pant 
year the pmgnus of the Isthmian (’HimI of I’nimniii 
nniuntlly natives the Mr* I intention mill It In 
huIDlIcuI to N1IV tluit during Ilia jour til lx Ml U|«-mluUH 
I oak tuiH moved tovvanl Its approai lilng conclusion 


tin* hIi»|m*h nl lliitun I hi: 
till HHIIll lliinlil core of I 
mi lit of tin Kill'll* nulli 
working fnm* fur ii mo 


ii <’nli*lirn cut tin* bulging of 
line to tlm ItiilrnuIlL notion nt 
tinnj or tin* tiircnteiicd «nHo¬ 
lt thi Iih kn till it? dismayed the 
nl knoll crisis lias boon mot 


nltinli of tlio tiitnl exuviation Ik (Im* Ambrose Clinimol 
40 Toot iIik'|i mid 1 000 fi*ot vv Ida, ostondlnit for noorlj 
seven 01111*0 rroni doiji no tor Into Non York llnrbor 
Not mini) |n*o|ili* understand Hint tills great work vvhUU 
him Iippii ilono mo uuoMti utntlouMly bun Involved tlio 
oxniiAtlou of in*arli seventy million uiblr )nrdM of 
mnlorliil or Just olio third of tho amount Hint will 
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below Now lork are drirvo and In nine ooaea tbe 
headings of the tunnel bare bees broken through, and 
It 1« prom toed that IhU year water from the Catntdlbi 
will be turood Into the Croton Baaerrotr, thereby re¬ 
moving any Immediate danger oC a water famlim hi 
tlilM eit) Mention oboold lie made of the work that 
baa I moil done In completing tbe U* AnguhM Aqueduct 
through which water will be supplied to that city from 
a |toliit In tbe Xlorrn Mountains, 240 tulle* distant 
The work will Include forty-eeveu mllt« of tunnel and 
nine hi id one third miles of Inverted stool dphuus, Home 
of whlrb are ten feet In diameter 

Electrical Engineering 

Although no single aohloiomont stands out very 
prominently lu tbe field of electrical engineering 
for tho ><mr 1012, neverthelc»M there ban been general 
activity and a steady, healthy growth in all lines of 
elect ricnl work Thin baa been marked by A deter 


lug Now England cumjiuny how Inlnaluced the very 
novel hlcH of tuning a tniiellng electrical exhlhltlou 
Thi show In alien In n circus lent which Im ant up in 
\arlniiN ugrtcultunil communities lu the neighborhood 
of thi ceiilnl oration plant and farmerM anil Hiiburlian 
IteH an given an opportunity of swing for thenmelvew 
tin adinntngeM of electrical upimrutus on their farum 
and In their own homes. Oue of the wont Important 
eleilrtcHl uudertakiiigH ban nlrendy been mentioned lit 
the pn \Ioiim inrugruph, because In ltu coiudnictlon It la 
of purtkular Interest to the civil tnglnoor We refer to 
the Keokuk liaui uchimm the Mississippi Itlver, which 
will provide hydro-c lectrlc power or woiuelhlug like 
1 MM),MM) horMi*-iKiner fit Californio, the |Niwer of the 
water Mowing through the Isis Angeles Vijiiediict Ik In 
lie full) iillllxed Helen hjilro-electrtr plniitM are being 
const meted anil it Im PHtlnuilcd that Uni will generate 

1 INono horse powir According in the ri|airt of tho 
CouiuiImmIoiii r of ( orponillonx, n,uiuiaio horMo-power In 
now dev< lotted In Ibis countrv h\ water mid Heierul 
million more could pommIIiIi lie developed front the same 
Honrii* Hiroud there lime beeu mouii* very lni|K>rtaut 
wuter leiwer di \clotanentH |Mrl1enlur1) In Norway 
There |ip|aimttone are under wav to develop 51*1(100 
Iuiinc| iower In uddltlon to the cxlHtlng 410 01X1 liurse- 
|Miwir IIiIm doubling of the amount of current gener 
a I id U due to the demand of elect ro-tei tinlcal Indus¬ 
tries. Till re ban liccn some activity In the electrlfi 
catlou of steam railroads. lxicnlly, tbe moat lot 
lMirlaul Item for tbe v«nr 1 h tbe work of the 
New Haven Kallroad lu extending ltu clectrlMed 
xoue from Hlnmford to Now llaieu. The new 
equipment will be practically Ideulioal with tlmt 
on the vilKtlng electric road Indicating that tbe com 
|<any la evidently satisfied with tho eMcieucy of lta 
*“ moat lutereutiDg 
completion of a 


DOW able to talk directly with Bwitaertond. This long 
dlotano* comauurtenttoa to ot coorae mod* pomibto by 
Uw qae of Papin coda in tba Um In thi» country tbe 
telephone to (wing iDoraaatagly rased tor into dtopeteh- 
lug. Experiment* with the telegraphic tfnuaaitoafcm of 
Iibotagrapha are etlll bring carried Ml abroad, *1 though 
little if anything, baa bora dona In thin country aw 
yet The electric ateel furnace to steadily staking it» 
way Into the steel plant. We have recently lea rood 
that an all-electric steel malting plant to bring built in 
Hheffleld. England, the borne of tho steal industry At 
the Panama Canal electricity la to be need very exteu- 
alrely for light and power purposes. The touring engine 
at the locks wlU be driven by electricity, and the lock 
gales will also be operated by electric motors. To 
furnish the power neceosary for this purpose, a hydro¬ 
electric plant to being built which will obtain lta power 
from (istun Lake Altogether there will be about T.000 
lamps at the locka and 1,000 Individual motors. 

Naval and Military. 

Conditions In the Navy daring tbe peat year have 
been eminently satisfactory, with tho one important 
exceptiou that CongreoM saw fit to cut down tbe annual 
appropriation fur battleablps Just one half, authorising 
tho count root Ion of only oue Much veonel thi* year A 
striking evidence of the efficiency and preparedness of 
the Navy was afforded by the grant review at New York 
last autumn, when, at short notice, a fleet of 128 ships, 
aggregating 7JH.4K) tons was gathered lu tbe North 
Hirer lu 1012 there were 1MB ships In active service 
or reiidy for scrvfira as against twenty on the repair 
list—curtululv an ewlleut showing. The quality of 
our hIiI|im Im exeellent, hot In number they nra loo few 
When all mIiIim hiilll building or anthorlged are taken 
Into necuuut wo find oiireplicf dropping qalekly behind 
the other lending powera for In dreailuoughta. It Is 
Mbowu that England Iuim HO shlpo, Oenuauy, 23, ami 
I ho I lilted Xtntea, 11 only On the Mum lutein, the rela 
live onler of (iiuimge Ik llnrnt Itrtlaln, 2,471,152 toun, 
Oertuiuiy 1,124 207 tonK and the t ulted States. MOM,435 
Iona. ( iingrctM Mlunilil authorize at loOMt three dread 
noughts this year to repair lant yeor'M deftcleucy (HI 
fuel has proved such a mucccmm that It will probably 
be used i xcIiihIvcI) III future wm-Hhlpa. The oil bnnilug 
deatrovera atv aide to run at nil speeds with perfectly 
clem suuikeMtacks, and Itie uew tmttlewlilpM. ‘Nevada 
ami okhibomn," of 27,500 tuna displacement will be 
fired exclusively with oil \part from the Important 
feature of invisibility, due to the ahaence of smoke 
there are other advnutagcM of tbe reduction In the 
number or nmokmlacks, tbe abolition of bunkers, the 
oil lielng curried lu I be double bottom, and a great 
reduction III the »|MmtlnK staff The mechanical re¬ 
duction gour on the Neptune” has proved to lie satis¬ 
factory —eminent ly so, and new luriilues, more suitable 
to the oondltlous, are being built, which are expected. 



Hit (.rial Iaikcs noil New York city Practically the 
Wlmli of this great work of reconstruction Is under 
nay turn It of It Is completed nud the oiieiiliig of thi 
canal Is promised liv Hie year 11)15. tliollur luilsirtant 
wall iwnv Hu Welland l anal a t nuncUaii coni|telltur 
of Hie Stall* Marge Canal, Is to Is* greatly cnlargvsl at 
an csHinutisl cost of 44 o0ikiixx) Tlio Improvement will 
ext* ml from Port ( olliurin* lo a abort distance north 
of Thor,>ld The depth will la* Increased from 14 to 23 
feel and Ml fis't In Hu* locks, and It will Im* widened 
from I Hi to Jltl feat The locks will Ik* retluced from 
2*2 to 7 and eight hours time will be saved between 
Purl t olbiiriu and Fort Daliiousle Such good work 
has Inhii clone on Hu Cupc Cim) Cniuil tliat He rumple 
tloit ntid o|k nlitg an promised during Hie next winter 
VII, at tin* latest In Hu enrly sluing of 11)14 This 
vvaternny will provide a -‘Vfis.t depth from nartuituble 
Mnv to the tt)-fiMit duptli lu Muxznrds Bay a illMlauec 
Of 1212, miles. The* work of providing au additional 
dally water supply of 500(MR)KM gallons for New York, 
known as Us Catsklll Water Supply, hag made great 
advancement during tbe |«ihI year The tuhnkau Dam 
Is iMwcilcailly completed the huge siidvon, pawing 1140 
feed below the lludmni Hlver Im concreted much of the 
miueduet, which 1 h from 12 to 17 feet lu diameter, to 
•Iso completed, the shafts for the deep-water tuunri 


electric locomotives so fur lielng capable of 
Ing 22»M) hurHp-iMiwer at it sliced of fifty miles per 
hour Each can exert u draw lur inill of 40,000 pouuds. 
The use of the storage Imttery for traction purposes la 
Increasing lteccntly u storage Imttery train was built 
and shlpiied to (’ulw for use ou Hie 11*vans Railroad. 
Htorage battery cars are meeting with continued ftivor 
lu New lork city, and the storage battery locomotive 
la lining used verv extensively In the aqueduct tun 
ncla mid the new subway work The moot prominent 
event in the field of wireless telegraphy has lawn tha 
completion of the Naval Htutlou at Arlingtcm with Its 
OIK) foot nu leu no* in Germany ut Nation, a tower 670 
fret high Is lielng erected which Is expected to have 
a radius of 0,000 miles. In France a system of wire- 
lew lelegraiihy without sparks has beeu develcqied, glv 
lug vvnve-lengtbM street ten Ilmen greater than has here¬ 
tofore been pumlble with a given antenna of the 
sheet type F’uilowlng the loos of tbe "Titanic' 
In April, radical mensures were taken to provide far 
coitsiajvt attendance vtpou tbe wlrelre* tstograph appa- 
ratua on board sbl|i. In addition to this, where 
have been important regulation* to control the amateur 
w Ire lean telegraph operator No amateur to now allowed 
to operate a transmitting Instrument of power sufficient 
to reach beyoud the border* of his Hu to, without obtain¬ 
ing a Itcenee from tbe Government. Transatlantic wire- 
lew telegraphy to now conducted on a reliable com¬ 
mercial heals. Before dropping the subject of wlre- 
hs* t el eg rap hy we must refer to expe rim e nt* vrith tbe 
wirelewi control of torpedo* 1* which earne material 
program ha* been made during the year Some pr o gram 
ha* been made in Ham dtotame teto p beny ffimtofldto 


t net Ion and extraordinary speed Hie Moltke” aud 
•'Ooehen” of tbe German navy are credited with trial 
speeds of 20 to 30 knots, and the British Uon carry¬ 
ing eight 13.S guns, baa nude an average of 33 knots 
In six trials on the measured mile. We should build 
at least one experimental ship of this type. Tha destroy¬ 
er eoulloueH to prove Its efficiency nud general service- 
ahlonesH, and tbe leading power* are agreed that at 
least four of three shlpa should be built to each battle¬ 
ship. The submarine lucresses la size, speed and offau 
rive power It is proving so succeasfDl that some 
authorities consider that It may dominate the warfare 
of the future Tha coast fortification* of tha l nitad 
Rtatee are practically completed, and work haa bam 
pushed actively ou tbe fortifications of the rhlUpphsm 
and tbe Panama Canal, The new army 14-lnoh gun 
gave every satis fiction in it* earlier trial* at the prov¬ 
ing grotrado. One wlrewoand and two hoopad gun* of 
thto tnm have passed eucce aa f u Tly through tVelr trtoto. 
The fourth gun, when fired with lta maximum charge, 
exploded, tha breech and outei?hoop bring tore apart 
Thto matter to now under tnveutigatiou, and our ogd- 
naDoe officer* brilere that tha defect U ooe that ean 
be fully remedied In future gone, the dire ppm ring 
mount to. favored for eaaat fortifies tic**, but tome 
tum^ mounting* are being mm ter the d etorem «t 

Urn Merchant Marta*. 

to dny review of the peat yuhr fig mOttera affeettogt 
the Merch an t Marina, the tragic torn of the "tttatiri* 
tmturaar rabrires tout c uhrii a raMira Ngxfto the ytlMIri* , 
** « tan* VK* people, dm mret MriM JMtw** 
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■ad toiiNt of tbs gnat ocean linen, ana taut um 
mine from one of the finest shipbuilding yards In the 
world. It la now wall understood that her Ion was duo 
to the fact that ahe was Irani fllcWmtly sub-divided. The 
teat was of comae a supreme one. nevertbekwN she 
should have been so well protected as to stay afloat, 
even under that terrible ordeal. The disaster drew 
attention to the fact that shipbuilders hare not lived 
op to the high standards of under-water protection set 
by Brandi, when he built the “Great Eastern” over half 
a century ago. That the White Star Company, at least, 
learned this lemon, la shown by the tact that her sister 
ship, the “Olympic," la now at the Belfast yards, where 
■be Is being provided with a double akin throughout the 
greater part of her length, and her subdivision Is being 
gTeatly amplified. Similar changes are being made In 
the “Britannic,” which la now under construction. Both 
the Senate Inquiry In this country end that under 
Lord Mersey In Great Britain emphasised the necessity, 
not merely of providing life-boats for everyone on 
beard, but of so thoroughly subdividing a ship that a 
repetition of the “Titanic” disaster will be rendered 
Impowdblev 

Gnat as an the ocean eteantHhlps of the present 


to reduce oar prrarnt appalling annual totals of killed 
and Injured. 

Astronomy 

The meet apoetaentar event of the yeer was the 
discovery on March 1,1th of a nova or new star by 
Knebo, an assiduous Norwegian 
stars. When first seen It was a 
magnitude, but by March Ifith It had sunk almost to 
the fifth The spectrum of the new etur presented the 
typical appearance of many norm—broad bright and 
(lark bands widely displaced, with this on vision 
Trot Kueetuer of Bonn found dark lines of uranium 
and radium enumeHon In the spectrum The Import 
pry can hardly he over-estimated, 
sited some light on I be moot quee- 
novas In general. One of l he roost 
events ana tho recapture- If 


what leas speed. The past yea: 
revival of the burning question 
(tiers to accommodate these shin 


Introduced Into 
if tho pierhead 


tlons for twenty piers from 000 to 1,040 i 
The oil engine continues Its invasion of 
marine transportation, which for so lot 
held exclusively by tho steam engine. 1 
of the past year lutvo been truly pheno: 
large freight steamers, the "Hctandln' ant 
ttan X" have proved successful oven beyond expects 
lions. These are sister ships. The ‘Christian X * made 
htir maiden voyage across the Atlautle lust September 
Bbe Is ‘170 feet long, has a displacement of Itl.JOO tons, 
and Is driven by twin Dloael engines of u combined 
maximum Indicated horse-power of 2,000. She steamed, 
on her maiden voyage from Hamburg to Havana, 4,027 
miles at a speed of 11 1 knots, with ■ consumption of 
only 0.14 pounds of oil per hour Enid use of even lurgcr 
else are under construction, and It now seems certain 
that within the next few years oil motors will Iw ap¬ 
plied to ocean ships of the very largest *iu>. 

Steam Ball roads. 

On steam railroads, at least In the Unllod Hiatus, 
there la a growth In the also and weight of the Indl 
vldual unit, corresponding to the Increase which wo 
have noted under the head of Merchant Merino 
among the ocean steamships. Both for freight and pas¬ 
senger service the modern engines have attained proper 
tlons undreamed of only a few years ago. Tho Penn 
sytranla Railroad Company has recently completed a 
passenger engine for Its heavy, fkst, mountain service, 
with a total boiler heating surface of no less than 6,000 
square feet It Is not so many years ago thnt 8,000 
ajnare feet of surface was considered extraordinary 
A gratifying fact la the steady growth lu the number 
and popularity of all-steel passenger cars. Tho Penn¬ 
sylvania Railroad set a good example by building no 
more paimenger can of wood, and before long the whole 
of lta service will be of steel construction Other rail 
roads are following suit The steel car Is one of the 
greatest protections to human Urea and Umlw In the 
•vent of derailment or collision. But with this Increase 
In the weight of railing stock comes the realisation of 
the fact that the track la not equal to Its work. Not 
only moat nils be made hoarier, but—and this Is far 
more Important—they must be made of a much higher 
grade of steel. The rail breakages of the past few 
muatha have Increased In number and have proved 
frightfully disastrous The- remedy la to be found 
Cfaik^ to a more careful casting of the Ingots, taking 
all the time that la necraeary to secure sound metal, 
aad la the in trod notion of oae or other of the succera- 
fnl methode of Ingot casting, notably that of Hadfleld, 
which hat* been deretoped abroad. ThU, with more 
aaraCol work In the rolling mills, will make It possible 
to tun out a start rail that will not he a cause of eon 
tlnart, Mart-fcreaHng anxiety to thoss who build and 
•twatfl o# railroads. Given perfectly sound and re- 
ttftbh rails, croosutad tin, tieptataa of ample surface 
evsiy demand the of the toefletent spike 

** fltttew flMfeh *s& W* shall hare traeka over 
whMfc oar trains may be ran at the highest apeed with 
flatty* Thera uttagaa, oouptad with that “gen- 
eral a^taBt^ of dltaflpUita," of which tbs railroad msn 
J ||*I J»te ra mrah to gay mthara daya. Wiu go tar 


before this Important step Is fully accomplished The 
Eighth International Congress of Applied Chemistry 
brought a wraith of Interesting material to light, yet 
there is no one particular paper which, for Its historic 
significance, calls for special mention In this retrospect. 


Dr Carroll—on tho survival of excised animal organs, 
and the growth of such tissues lu vitro 
Hell nee shows no signs of tagging, there has heen 
s Htvndy advance along the entire front, though perhaps 
we Imve only few achievements of fundamental novelty 
to record for 1012. 


Obituary 

Tho obituary of the yeur In n 
Hclenco and Mechanics, contains 


lta orbit proved lo Ik nearly It not quite, parabolic 111 
form and was remnrkiible chh fly for Ihe futt that 
Its pintle was almost nL rlglit angles to thnt of Ihi 
ecliptic Its closest opproutli to the sun occurred on 
October fith at a distance of U7OOO.OIIO mites A second 
comet WHS discovered by Hchnuiuasse ut Nice on Oc¬ 
tober IRtb As aonu HM Its orbit was roughly com 
puted, it was seen that It wns moving In a path very 
simitar to that of a well known perbsllc comet—Tut 
ties—which last appeared lu l*Mn But, ueeordlng to 
the orbit then computed, this comet Is not due to return 
until January, 11114 Enyet, a colleague of the dis¬ 
coverer of the comet on Its presont return, made u 
preliminary calculation of the motion of Tuttle's cornet 
since 1K0D and found lliat toward the end of 1000 it 
passed within 70,000,000 miles of Jupiter, whose attrac 
tlou considerably modified lls perils!, uiid ncceleratod 
Its return hy three montluc The comet la of Interest 
on accouut of lla imriod—thirteen and n half yeoni— 
Intermediate between the numerous grouim with isrlods 
varying from five to seven years ami the longer periods, 
like that of Halley's comet, anil also Ikcuusp of the 
high Inclination of lta orbit to the plum—fifty four und 
a half degrees. A third comet was discovered by Bor 
rally at Marseilles on November 2nd. An eclipse of tho 
sun occurred on April 17th The distance of the sun 
and moon happened to be in Jusl such h ratio that 
the two bodies, as viewed from certain parts of the 
earth's surface appeared of exactly the same slxe. 

There wsb n total eclipse of tho sun on October loth, 
visible In a small pert of the southeastern lulled 
Htates as a partial eclipse Jnst after sunrise The trail 
of total obscuration begun In tho Bactfk off the ciwst 
of Nicaragua crossed Houth America from one point 
In Ecuador, a Uttle north of Quito, to one lu Hraxll a 
little smith and west of Bio de Janlero, after which 
the whole course was lost In the HouLh Atlantic The 
greatest observable duration of totality wss about one 
minute and sixty seconds on tho BraxlUaii Coast 
MlseeHararau Science 

While there has been every sign of activity and 
successful advance in all branches of pore and 
applied science daring the pant year, wh have no one 
particularly striking discovery to record. The field 
of molecular physics coutlnura in Its rapid devcloii- 
uent, to which especially Hlr J J Thomson and Prof 
Perrin have contributed so important a share Special 
mention most be made. In this connection, of Lbe re¬ 
cent work of Dr Lnue at Munich ou the molecular 
structure of crystals, as revealed by Ufintgen rays, 
another experimental substantiation, along a wholly 
new line, of the atomic theory , 

In the domain of chemistry It appeared at one time 
a< If the year 1812 might brine the realisation of the 
c o mmercial production of synthetic rubber But It 
appears that w* moat have patience for yet a while 


stone of the twmtleth century science of aerology or 
the exploration of the npis*r Hlr This olmervntory has 
formed » mislel for all others Including Hull Instituted 
hv our own Government The successful use or auto¬ 
matically recording liiHlnmients at Blue Illll ho Im 
pressed General lluzen tile chief signal officer, that 
they were officially adopted and have been hi uso In 
Government stations throughout tbt country Mr 
Botch conducted the flnvt. American reworehew with 
sounding balloons, anil he was the first In Ibis country 
to nse tho pilot balloon to determine wind velocity and 
direct Ion aloft by means trigonometrical observations. 
Nowhere la the vnlue of his work more fully appreciated 
than In the field or HcrenautlcM, where lta practical re- 
sults will become IncreaHlngly manifest as the yearn 
go by Tho death of Henri Polncnrf meant the 
passing of n great mathematician awl phllnaopber, 
who by many conqKteiit aulhorltlen was coualderad 
to Imve heen the greatest mathematician of our 
day In his literary mirk, und particularly In bis 
three books, the ‘ Value of Science ’ Science and 
Hypothesis,” and ‘ Science nud Metlual,' there Is 
to he found that clearness mid charm of style which 
ore bo frequently fonml roinhlnod 111 Ihe deepest think 
era of the scientific world. IBs greatest work was dene 
In the application of mathematics to physics. In the 
death of Bear Admiral George W Melville, the Navy 
lout one of Its most distinguished officers. He Is prob¬ 
ably most widely known for bis heroic efforts to save 
Ihe renuiantn of the De Long party in the nretlc regions, 
and this was folluwed up by able wleutiflo work duno 
In connection with his later orctli exisslltlnus. As 
chief engineer of the l tilted States Navy, he nun suc¬ 
cessful In maintaining American marine unglue prac¬ 
tice abreast of that of the world. In the death 
of Wllliur Wright, America lost one of lls most 
distinguished and successful Inventors, U a lime when 
the world at targe and ladei-d the majority of the 
engineers and scientists who wished lo solve the riddle 
of flight, were thoroughly discouraged and ready lo 
believe that a successful mnii-csrrjing Hying machine 
was Inherently Impossible, Wilbur Wright, lu company 
with his brother, Orville, ditirmlned to gather up the 
many broken nud se|minted threads of the Investiga¬ 
tion, piece them togelhir and curry It on If [wsslble to 
a practical solution All the world knows liow by muk 
lug a short, half mill lllght lu a motor propelled mnn 
carry lag machine they at last succeeded Thi annouic-c- 
of thilr success met with the usunl Incredulity They 
returned to their little workshop, nml In ■ few years 
time forced conviction upon an nuwllllng and naton 
[shed world. The universal high regard In which 
Wlllinr Wright waa held was due as much to his mod¬ 
esty and afanolnte sincerity ns to the brilliant uihleve- 
ments which stand to bln credit 

[The review of aviation and aeronautics will apprar 

In oar next Issue.—K ihtox.J 







































niutic IiiUk A oiminixNliiii Iihm n-ciiitly 
beiu npjioliitcd bj I lie 1'uhI mHNter Ueneml 
to luvcidlgato tin feuxlbllli} uml prrntlc 
ability nt nn underground tube or tunnel 
between Ihu in \v jawt office located ut 
tbe IVniwylumln IlullriNid ntntlou, and 
the Unind toutrul lleiKd, In New York 
city width nill ln> lame cnuugli In trunk 


The tunnel railway car la cylindrical la form, about 2S inehea la diameter 
and 7 feet 3 Inehea Iona, large enough to hold an adult There la one unpport- 
Ing wheel and two guide wbeela at each end. 


In tbe atatlon Part ot the way It In sup¬ 
ported on Ireetle work to make nn nncend 
lug und deecviidlng grade or B |ier ceut 
The total length of the track In 1.B34 feet 
and Include* four curvea of BO feet radius. 
No eliorter curvet* or eteoiier gradne wonld 
lie required In nndcmroniid linen for regu 
lar Horrlce At one |Hilnt a abort section 
of concrcto tunnel haa lgjen coimlructod 
of elll|itlcHt crowi-Hcctlon A fret high and 
7 feet whip to show how two trucks can 
bo luld lu a Mingle tunnel In aome place* 
a single comrete tunnel Is preferable to 
two cast Iron plpm, and It hnn tbe farther 
advantage of giving freer access to the 
trnekn 

The car which ruuM through the tunnel 
on the 1 mil track Ik shown In tile accom 
panylng pfaotogm|ihN. It Ih cylindrical In 
form ulnmt 20 locben In dlnmeter and 7 
feet 3 Inches long The spuce for mall 



An automatic tnanel railway that can be laid undergreead ar ea the surf sea, In which earn are pm- Fear tracKa are laid ea tbs laeMe mt the railway.. 

pelM by electric motors, la mach tbe same way aa ordinary trolley can, bat with this dlforsacs, that aas at hat tarn to aappert tha ear, oaa aaaadk rids 

there Is no alteadaat oa the car to eaatfol U. to hasp it agrtft*. sad a taadnrtet rail ea Um. 
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Scientific Management for Scientists 

“The Bridge. The Trust Idea Applied to Intellectual Production 

By Professor Wilhelm Ostwald 


r \\T l LB ELM OSTWALD must be reckoned among 
L W the founder* of the modem /science of physical 
chemistry A* the director of the Physico-chemical In 
ttUute of the University of Leipzig he not only him¬ 
self contributed a Mon share toward the upbuilding of 
this science, (mi by personal iwcourapcmcnt, teaching 
and writing, he ha* done more than I* probe lit// realiz'd 
bp all but a fete to assist in (be making of such mm a* 
Arrhenius, 8redig and other* It trill be rtmeinbetrd, 
too, that one of van’! Hoff's principal publication* ap¬ 
peared in an earlp issue of the Zcltstkrift fhr pkgsi- 
haUtche Chemic, then newtp found 

ed bp Ostwald Of late pear*, ainct - 

taping aside his professional duties 
Ostwald has devoted his main tffort* 
to philosophical work and to th< sup 
port and propaganda of movements 
relating to Various phases of sritn 
tifki and public aetivltLs— Editok.] 

Within the lent century or m> the 


e difficult) In exiierlotieed when the cITort is made single Individual 


to i lignite assistance (or some abstract wlentlHc work, 
which can lie Hiqdled mil) (n the third or (ourtli In 
Htauce to the direct amellorullou of human conditions 
Hut hu<Ii science hIho deserves the most aaidduouM uml 
careful attention. The question whether a alien knoul 
edae cun or eaunut aerie for forecasting tlm future, 
need not lie restricted to tho lis(ulr) whither such 
prophecy relates to possibilities of direct practical aie 



And adequate 
Ucal way. and the so-called civilised 
nation* are to-day spending lncoin 
parably more for the maintenance of 
barbarous military oraanlsatloua 


problems re la tin* to the cultnre of 
mankind, although the former are 
specifically destructive of euerg) and 
pernicious lu tlielr netluu, while only 
the Utter work fur energy concentre 
ttou and upbuilding Tho leading 
spirits of all nations, however, haie 
long since come to a clear under 
standing of thla situation, and ac¬ 
cordingly we see numerous luslltu 
tlons, universities, academies, scl. u 
tlflc societies, etc engaged lu oner 
getJc and effectual ucllilty In the 
effort of extending the entire field of 
human knowledge to tho utmost 
The phase of thU field which Inis 
not as yet been satisfactorily organ 
lsed Is essentUlly that which relalus 
to the character of the knowledge 
after which we are to strive. Through 
a perfectly natural process of his 
torlcal evolution many still regard a 
mere knowledge of the past, a mere 
accumulation of facta, ns real science. 



claims the right of cultivation by bn 
inanity at large, or by an Individual 
nation, must, first of all. Justify Its 
existence and prove lta claim to 
social support by demonstrating Its 
social value—which consists la noth 
lng more nor loss than lta capacity of forecasting the 
future, and Urns Influencing It In a direction favorable 
for humanity at large. 

Thus, for example, as has been clearly shown In the 
davelopmont of medicine In the last few decades. It Is 
now maraly a matter of time, and especially of money, 
whether and to what extatot great afflictions of the 
people, such as tuberculosis, can be exterminated, and 
humanity thus tie (read from one of Its direst plagues. 
Ik* auccqssfnl war waged against a number of febrile 
dteaaaes by an Investigation of their mode of propaga¬ 
tion through the agency of mosquitoes has resulted to 
the opening up of gnat tracts of tarrttory on our earth, 
which wan hltbarto uninhabitable owing to the prava- 
laoaa of aoefa diseases, and ban thus greatly Increased 
tha total population whkh can tt ad e ast a na tvs and be 

gtaba. At an sxp sq d H uiwe t a faw mnilsn a of doflara 

graatar and mot* «Mt pratdaaa. and, I rapant it it 
dapMda sawaly on oar agtytt at watotpdsa bow aeon 
and how agoemafnlly neb Wot* srffl be actually realised. 

WiiM the flaancU1 means tec oanytat ant wort 



vlirmlstry or physiological chemistry have grown so 
vast, tbat there Is proliably no man living at the present 
day who can command such a division In the same way 
nh years ago Ueraellus covered the satire field 
Wlmt lias Iwn said of chemistry Is equally true of 
the uium runs other branches of science Everywhere 
complaints an. msdo by workers and Investigators that 
it is becoming more and more difficult to obtain n cum 
plito survey even lu a comparatively 
restricted field of tho cum lit scion 
tlflc production of the do) 

The conclusion In brief Is that at 
prtstnt the seientiflr prodnrtlon re 
rtrds the human eapailtg fo i assiml 
luting it The ratio which the prisluc- 



inii r technical orgniil 
punswe of effecting 
hi III question has 
ii particular to chein 
s due on the port of 



PROFESSOR WILHELM OSTWALD 

plication. Erery anttclimtlou of the fntnre mi 
or later become Important. A very good ex 
this Is the development of organic chemistry 
urlglusted lu Germany In the hands of Liebig primarily 
ns a matter of purely scientific research and which lias 
since then made Germany the unquestioned peer lu the 
world's chemical Industry 

Wo can therefore ssy —hi waking verj generally— 
that at the pretout day a great deal Is being done 
for science. Indeed, at times It almost appears ns 
If too much were being done, tor, If wc Inquire from 
any worker In one of tha large divisions of science 
about the present state of our knowledge In such field, 
the answer la almost Invariably a complaint that It 
has become practically Impossible tor the Individual to 
follow the total production to bis science, which bos 
grown to gigantic proportions. While In the first half 
of the last eaotury one head, such as BeraeUua, was 
capable of eoawtotoly comm a ndin g the entire field of 
chemistry, so that ha was to a position for many yean 
to writs Us famous “Annual Report" (Jabresbericht) on 
the advances of chemistry, and to give an authoritative 
statement of tbs vatos of the nasarcbee covered, such 
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jet acquired a form of activity which ahonld lnaore for 
them co-operation with economy of energy In the entire 
Odd of actenee, ao that here also the problem still re¬ 
main* to be eolrod 

Now It au happena that at the praeent time. In an 
entirely different Held, namely, that of finance, a proceaa 
la going on which may be regarded aa a model for the 
organlaatlon of science and Intellectual work The 
recognition of the fact that competition struggle la the 
moat energy-destroying and impracticable of all meth¬ 
ods by which opposing wills can be brought Into equi 
librium, la gaining a stronger and stronger foothold. 
In place of bitter competitive strife among related In 
dnatrles and commercial undertakings, we see going on 
everywhere the Inverse process of tho combination of 
analogous enterprise* tor joint collaboration and for 
the rational distribution, of the several functions to 
such parts ns are, through the general force of clrcum 
stances, best adapted to perform tho same, or In other 
a condition to carry them out with the 
snsumptlon 

The process which we thus see going on In the world 
of economics must necessarily unfold Itself < 
field In which the highest ismsesslon* of humanity are 
treated, namely, the field of Intellectual labor The 
neod has become urgent that the total work of this 
activity of the tinman race ho so organised and brought 
Into harmonious union that no energy be wasted 
Hnergy U wasted where one and the name piece of work 
la performed several times over, as we know la the case, 
for ixiimpli, In the iilMlnutlng of run-out iliemlcal 
literature, and energy Is also wasted where each Indi 
vldual piece of work Is not performed under the most 
favorable conditions with the liest auxiliaries available 
at the present time. An organisation of the world's In¬ 
tellectual work would therefore have to solve the prob¬ 
lem of eiertlng a favorable Influence In these two 
directions. 

If, now we ask ourselves how such an organisation 
could shape It* activity, the answer In a* follows The 
highest creative productions In science will have to be 
left as liefore to individual highly gifted beads and all 
that an organisation can do bore consists In placing the 
mechanical aids for such work at the disposal of those 
who are capable of carrying It out. In this direction 
a great deal hHs already lieen done, aa w 
above, both by private Initiative and by 
Work of this character, Ihen, cannot very well be or 
ganlscd At the other extreme,ton the contrary, there 
Is every possibility or organlaatlon The possibility of 
thus organising that Is to say, of establishing some 
uniform and simple plan, la given pre-eminently In the 
case of thoso portions of Intellectual work which are 
simplest and moat widely distributed, for the simpler 
a matter la. the more easily can It be made Inde¬ 
pendent of the Individuality of each worker and the 
more readily can It be replaced by, a* It were, factory 
methods of production and a mechanical mode of pro¬ 
cedure. With this point In view, then, an International 
Institute was founded laet year In Munich, under the 
iiiiiui ' Die lirlli ko' ( The Bridge ’) • wblcli deliberately 
and positively follows tho plan of undertaking tbe or¬ 
ganlaatlon of scientific work, not from above downward, 
aa hitherto, but from below u|iward, by, drat of all. 
Introducing uniformity and effecting a saving of energy 
consumption in thorn things which can bo thus rendered 
uniform wlthont prejudice to tho main task Itself Such 
are more particularly matters of detail relating to the 
technique of the production and use of publications and 
books. By far the greater part of eclence la, at the 
present day, recorded In the form of paw covered with 
writing or print, and consequently a practical and thor¬ 
oughly efficient "get up" of this fundamental tool of all 
Intellectual work represents a problem of fundamental 
Importance 

Thus, tbe establishment of a definite nctentlfle scale of 
else for books and publications of every kind, has, tor 
example, been oue of the first tasks undertaken by “Die 
Krtlcke ' If we reflect how very much easier all labor 
of writing and printing would tie If It were carried out 
uniformly upon paper In a eerie* of systematically well 
regulnted else*, how much lees apace would ho taken up 
by hooks In our libraries If they nil bad tbe same height 
and breadth, how much easier the management and In 
dcxlng of all collections of printed documents would 
be, had we not continually to contend with the differ 
encea in tbe ataaa of tbo volumes. It will be seen that 
this seemingly trivial matter, in point of feet. Ilea at 
the base of all rational organlaatlon of scientific work. 

The work of "Die Brflcke” la not to be restricted 
to this. Port and iwrcel of thlm purely technical or¬ 
ganisation. which comprises. In addition to tbe work 
mentioned, a number of similar tanks, such aa the prep¬ 
aration of copies, the cultivation of International lan¬ 
guage, etc Is also the organisation of the intellectual 
work already accomplished and of that still in progress, 


raspect to any field of Intel tactual work whatever 
sltbar direct answer or alas Indirect, la tbs 
tbe Inquirer is advised aa to the pi 
obtain sufficient information. Juat U 
tral, “Die Brinks" Is Intended to place ovary 
gator In communication with every one of hta 
workers and to unite hla field of work with every 
field, and In this manner ultimately to establish 
tral for the entire unlimited field of Intellectual 
by making use of which every person can a atoms 
find his place In the great organism of the entire 
■actual world, working with the minimum wai 


been made In America to Introduce tbe Mas of i 
tlflc management In all aorta of fields, so that We 
expect with confidence to find there a respa 
audience when we apeak of the organlaatlon 
systematisation ot the world’s Intellectual work. 
Brflcke” has only recently come Into existence ai 
therefore still engaged with preliminary work In 
many, the place of Its origin, but wa believe that 
confidently assert that our first brother 
which will work together with "Die BrttckV 
to the same principles and with the tame alma 
be opened in the United States, the energetic and 
mined population of which seems best adapted, no 
to perceive the unlimited utility of this plan of o 
aatlon, but also to secure for It a practical realii 


Tbe Military Supremacy of the Air—□ 

By Theodore M R. von Kflw 



below him, to make sketches «r notes, or to rscslve and 
tttem message*. To taka ear* of tha mute lm- 
dnttes of tbs military aviator, < 


ba the reootwelterlng of the enemy's pool 
don and ao examination of the territory over which 
the machine flies. For this work only the older, more 
experienced officers of tbe general staff or* to ba need, 
leaving the youthful Ilea tenants In charge ot tbe flying. 

An aeronautic section of the French army consists 
of eight aeroplanes and fourteen motor con, divided 
into four col umns. The flrat column has two mono¬ 
planes with single eeate, for fast superficial observa¬ 
tion and delivery of orders, the second baa two biplanes 
with double seats, the third has aeroplanes with taro 
and three sente, while the fourth, or rvs e rv r section 
baa one single and oh doubl e se at ed machine. Kach 
section comprises seven pilots and fifty nuo-coaimls- 
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W 1IIT/R France possessed a goodly number of air- 
slitiM ot the Ijeboudy and Clflment Bayard type 
several years ngu, the rapid ileiclopmont of the swift 
aeroplane plsccd the largo airship In the 1st ok ground, 
anil it was not until the Zeppelin successes that France 
mi ukc to thu fact that It had allowed Germany not 
only to catch up in this particular Held, but to set the 
pace for other nations to follow Tlie need for large 
slil|w cupablt of stnylng In the air twelve hours or 
more at height* nl*ove 4,000 feet, uud of traveling 000 
lu 000 kilometers without landing, was felt, and the 
new law provides for several new ships of not leas than 
N.CKkl cubic meters (ISKH.Bta cubic feet) During the 
year 1013, more ships are to be constructed, until the 
reudllj available aerial battleship fleet comprises twen 
tj lIrsl-claHa up-to-date ships. Thereafter this number 
of ehl|M Is always to bo kept ready ftir service, old 
tjpes are to be constantly Improved or displaced by 
now ones, similar to the programme followed In na»al 
affairs. 

In the report of Clement to the French Senator on tho 
subject of airship construction, sisretal emphasis Is laid 
on the excellence of the rigid tvpe Tlic separate com 
purtmcnt Idea Is also odvoCHtcd, as utilised In the 
Zeppelins, while I be armament aud nlwervation plat¬ 
form of the Zeppelin ships are recommended for use 
on the new French sbliw now building. 

it Is but natural that such extensive plana for In 
creases In the slxe and number of the ships should 
demand similar plans for the boosing, transportation 
and Oiling of these gianl aircraft Tbo big fortreaaee, 
\erdnu, Toni, Bplnal nnd Belfort are fully equipped 
as aerial "harbors," while Manbenge, Helma, C ha loos¬ 
en r Marne, Chalnbt-Meudcw and 1st Motte-Breull are 
being pr ope red for the reception of airships. 

The great maneuvers of last fall have shown that 
aeroplanes, In order to be of real value to an army, 
must be capable of rising from tbe ground anywhere 
without the necessity of deluding on a permanent 
Isise. The first requirement is naturally a ready means 
of taking tlie maclilues apart for transportation, this 
was one of the teats of army aeroplane* last year, 
and lias been made more rigid this year It la now 
required that aeroplanes can bo taken from tbe motor 
truck, put together and made ready for flight In the 
space of ten minutes. Specially designed motor cars 
accompany tho aviation companies, carrying spare parts, 
supplies, wireless outfit* and t 
In knock-down" condition. 

In order to be nlmnlulely Independent of rood condi¬ 
tion* lu a hostile country, some of tbe aviation com 
panics will be attached to cavalry and artillery dlvl 
shuia, and the bones of tbe latter will be utilised In 
pulling tho aeroplanes cross-country, where It la de¬ 
sired to save fuel and keep the presence of the ma 
chines hidden from tbs enemy 
What type of flying machine la moat suited to mili¬ 
tary work, 1* still a much mooted question Tbe rapid 
dot lopmeut of the various type* render* a float s*lec¬ 
tion impossible at tha present time, but two or three- 
seated machines are preferred to singles. Tha ministry, 
quite eetudbly, contends that tha handling of the aaro- 
i at praeent each a difficult and com- 


41 rectij under tbe order* of tha C 
are kept near his headquarter*, and are ab 
a territory of not leaa than 100 miles radius 

At tbe beginning of this year France con 
thirteen section* with over 300 available aeroplanes, 
while before the end of this year no lean than 834 ma¬ 
chines (30 triples, 100 doubles and 144 singles), valued 
at 11,000,000, operated by 280 military pilots and 210 
observation officers, will be la use. The avenge Ufa 
of an aeroplane la fixed at two yean and tbe operating 
cost *000 annually for each machlna. 

During the great artillery maneuver* In March of 
this year, aeroplanes were used In determining the fir¬ 
ing efficiency of tbe gun*. Hlx BMriot single seated 
monoplane*, four Fannan double-seated biplane*, and 
three trtple-eeated Hrtgnet machine* were nsed In the 
teats with remarkable effect While the officer* are 
naturally reticent about the exact results obtained. It 
baa been positively stated that any hostile battery could 
be destroyed In a few ruinates by means of the aero¬ 
plane observations, provided it was located within 
shooting distance I'art leu 1* rly the aeroplanes with 
two knd three sen I a did good service, and monoplanes 
with single seats are not likely to be used In this work. 

France pays special attention at present to lnvon 
Uous designed to throw or drop explosives from soar¬ 
ing aeroplanes on moving trains, on bridge*, powder 
magalines, etc It in, of conrae, oMf-evidont that tbe 
first hostile step on the part of Germany would Immedi¬ 
ately be followed by a descent of a flock of French aero¬ 
planes upon frontier towns and fortrnaao*. Bridges 
would be destroyed, railroad tracks demolished and 
njagnxlne* exploded, thereby greatly hampering the 
German advance after mobilisation. Military aviator* 
do not place much value on machine guns designed tor 
shooting into tbe air, and lens on rifle* Installed on 
the aeroplane* tor horizontal attack, it appears to be 
the general opinion among them that tbe mastery of 
tbe air most be fought In the air, and that aerial 
battle* will be won by skill In operating the machines 
and high speed. According to their Idea, an aeroplane 
would have to soar over or above its enemy and then 
drop an explosive on it. To do this, tbe machine must 
be high-powered, swift and controlled by faarleaa expert 
idiots. And that these considerations have passed the 
romance stage, and are hard facta of the present day— 
the next Mg continental war will show Germany la 
watching the activity of tbe French with eagle eyes, 
and the successors of Moltke and Bismarck are not 
likely to permit themselves to be left In the rear In the 
fight for control of the air 
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[The mton ore not responsible for stotenentt 
mode in the correspondence oolwmn. Anonpmout oom- 
nunioattons comet be considered, but the nonet of 
eorretpondentt witt he withheld when to desired! 

High Speed on No. 20 Cwotmi 

To the Editor of the Bcinimnc American 

After following vwy closely the oontroverwy In yoor 
oolmani preoipitatod by Vtoe-Pmldent MoHonry, end 
the oomptete knocking oat by you of every leg which bo 
attempted to (tend on fat hie argument, my attention la 
drawn to the hufoeed half-pace advertisement in the 
Springfield NrpuUtean to-day, which I presume is being 
published cxtotudvcly in the prominent papers through 
the eaatem part of the country, as a largo amount of tho 
stoo Irhoi dors' moony is beinc squandered at the present 
ttmo In thi* manner 

The point to whioh I wish to oall your attention and 
aak for teehntaal Information on ia In the Brat paragraph, 
which haa been marked, aa in your argument the state¬ 
ment was made that the No 30 crossovers between New 
York and Philadelphia dally oared for tbe trains at full 
spend Aa tbia advertisement purports to be tbe second 
time that the “truth haa been told,” it would appear aa 
though a misstatement was made, as, without further 
knowledge, I should muoh prefer to tie to statements 
which you made regarding the daily operations on tho 
Pennsylvania. H E Schmuci 

Springfield, Maas. 

[The overturning tendencies of a No. 10 crossover are 
nearly four times aa great aa those of a No 20 Tho 
Pennsylvania expresses daily run through No. 20 cross¬ 
over at far higher speeds than the slow order speed of JJi 
miles an hour, and they do so without risk.—Burro a.] 

TV Reindeer In Alaska 

To the Editor of tbe Boisimno American 

The note about the Alaskan reindeer herds in the 
issue of August 10th, 1912, calls for some statement of 
facts as commonly but accurately known throughout 
Interior Alaska Any success resulting from the intro¬ 
duction of the reindeer into Alaska has been confined 
entirely to narrow stripe of lend bordering the oceans, 
and capable of supporting but a small population A 
few, a very few, people have been able to make a living 
with them. These oases have been quoted repeatedly 
On thi other hand, continued and persistent attempts 
throughout tbe interior have been expensive failures, 
because of the scarcity of the variety of mom which the 
reindeer requires. Mere mom can bo found almost any¬ 
where, bat the only kind upon whioh reindeer can live \s 
found only occasionally Consequently, aa a draft ani¬ 
mal, it la impracticable for the greater part of the country, 
ainoe long detours must be made in aearoh of fond Hueh 
detours ere expensive and often ummouemful I recall 
ona-lhatanne, happening at Anlrk, m the winter nr 190H 
to IBto The superintendent of schools for the (lov- 
ernment came In one day with several reindeer, drivers, 
etc They had hunted for suitable mom in vain, and 
now had to hire native guides to leed the way to the 
nearest patch, some twelve miles away Arrived there, 
they had to shovel snow several hours in order to make 
it possible for the reindeer to reach their food Tho 
superintendent was at the time on his way to remove 
the email herd at Holy Cross, which had been a great 
expense to the Government during that winter, requir¬ 
ing the continual aervioe of between thirty and forty 
men, whose main duty was to shovel snow off tho moss 
for the herd. 

Your article states that “It ia expected that the expor¬ 
tation of reindeer meat will soon become an important 
Inddstry ” This is absurd, as can plainly bo seen from 
the feet that thousands of beeves, aa well as sheep and 
poultry, are annually Imported to supply the meat 
needed Thaw is a continuous bat unfilled demand for 
caribou and reindeer meat. The price of meat here la 
far higher than in tbe States, so that a surplus of rein- 
dter meat from the coast herds could muoh more profit¬ 
ably be shipped here than elsewhere. Aa it la, the Uov- 
arnment Itself boys hundreds of beeves to supply meat 
for the' army posts and for the Signal Corps men sta¬ 
tioned (W the telegraph Use. 

So it ia that, both aa a draft animal and as a maat pro- 
dheer, the reindeer has provan a failure in Alaska except 
in stow localities, for nnfrequsnted trails, the Ataskan 
dafc (Husky at Walamnte) [a the peerless standby On 
th# mail trails, hard packed and ponttnoally used, stage 
•OMhes and borserirewn "douhie-endsr" sleds prevail 
AVcaeh station of the Signal Corps will be found a horns 
ft dogs, s eeordin g to the eaters of the surrounding 
•Ms. Mentis sfcfepad lb famdred-ton lots or driven in 
trian Cordova or Vakha In hsMs at hundreds. Pree- 

•# reindeer bsrdsbare hash withdrawn from the 


it is little more than a quibble to maim such ambitious 
claims for tbe Alaskan reindeer turds. 

Chens, Alaska. A W Williams. 

Artificial Respiration With a “Lemon 


To the Editor of the Hcucirririi Amkrican 

Lately a gnat deal of interest has been shown in 
resuscitation from dec trio shook. We live in an age of 
electricity, and electric accidents are getting to be of 
every-day occurrence in most places, and, what counts 
more with the electric companion we have now a national 
employers' liability law as well ns Kimilar laws in some of 
the States. These laws take thoir pul dofewsa away from 
the companion and lay them open for damages. 

Everybody Booms to agree that in artificial respiration 
must In placed our greatest hope in such cases, but how 
this la to Im dune there is a different s uf opinion The 
thorax or chest resenihhw a rubber bulb like those wo use 
on atomisers Now, we all agree that such a bulb can bo 
emptied of air by compression, provided there is a way 
for the air to get out. Aftor the compression the rubber 
bulb regains its former rise and shape through its inherent 
elasticity and in doing so it must sunk in air The chest 
in my method of artificial respiration is worked just like 
a rubber hulh First a way fer tho air must be provided 
If wo put an unconscious man on his back which is tho 
natural and han diest way to work 1 im, lus tongi o will 
fall ban's, i lose his larynx, and so remit r his upper air 
passages mouth and noso useless To prevent this, an 
a&ilstant has to grasp the tonguu w ith a doth and pull it 
out to the limit The net k should at tho sauio tune be 
stretched if there M no hystamli r to do this, I pul a 
rolled coat or so under Ills not k and tic a handkerchief 
over his pulled-out tongno aud lowir jaw, knotting it in 
tho lack of the neok Then the oomniou procedure is to 
compress tho lower part of the chest with my hands In 
adults I used to straddle tin m and throw my full weight 
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Method of using the “lemon squeezer ” I, active 
inspiration, II, deepest unassisted expiration, 111, 
deepest expiration assisted by levers. 

on them—17Ji pounds. There U no doubt in my mind 
that this is the most efficient method of artificial respira¬ 
tion, but it is so tiring for the operator that it becomes 
necoMsary to take turns at compressing, twpoi tally wnt» 
artificial respiration must bo kept up for a long time ui all 
such canes. 

Of all tho mechanical appliances I ho lover is the sim¬ 
plest and meet efficient, and it occurred to mo that a 
modified lemon aquooaor would work well ou tbo chest 
Bo I took two boards for levers, anti nonnot led them at 
one end with a cord for a fulcrum Two Istanls, sure 
about 19 by 3 by H inches, will do I shat*. thorn with 
my pocket knife like flat Indian clubs, drill a hole through 
one end uf each, run a string through the hole in one 
lever keep the string from pulling through by a knot, 
and am ready for burinees 

When anybody is shocked around electric work, ho 
should be put fiat on hie lack, his nuuk stretched. Ids 
tongue pulled out to tho limit, and his cbost compressed 
with the lever* or “lung crutches'’ as I call them They 
are amply attached aa handles to the chest, and the chest 
worked like bellows Tbe operator (in electric works 
the foreman should be » trained) sli|ie the cord ful¬ 
crum under tho man's chest, runs it through the holo in 
the othgr lover, adjusts it with a slip knot to the sixn of 
tbe patient so that th* cord is taut behind the lack and 
the handles not quite parallel but a little divergent in 
front. Then he comp re ss e s tho chest slowly and easily, 
keeping time with Ms own brtathing This he keeps up 
till a pbysMan arrives and takes charge 

Boah artificial raspiratlos is, as far an the change of air 
into and oat ef the lungs is concernod, similar tu natural 
rcepiiatfco, but is not equal to it. Anyhow, it is the best 
we mb do till a physician arrives and tries to restore the 
action at tbe heart by other means. 

Ckmbris, Cal. A C. Muu.cn. M D 


Risks in Stmifhtenhig Rails 

To tbe Editor of the Scibntiho Aiurican 
H ome few years ago I visited a large mill where rail¬ 
road rails were being made The person Bating as guido 
showed me all of tlio various mamputations, and in tbe 
end I sow them being made straight by a couple uf work¬ 
men The proocm consisted of sighting along the roll, 
which was shifted book and forth under a press which 
was thrown in and out of action as the various kinks 
and 1 tends were subjected to t he pressure to straighten 

As I stood there interested m the work I saw two roils 
snap under I he prutsuro nxonod Having noticed o 
number of articles in the HuvivrirK Amkrican on rail 
failures it occurred to me that jxiwohly net o few of these 
failure* might bo traced to a small mi-uniplLte fra lure 
caused at the time of straightening developing into a 
complete one f would not attempt to offer any sugges¬ 
tion os to a fuller way to stnughteu a rail, but suntlj 
any ant which would break a roil could devilop a crack 
which might develop into a complete fracture with 
disastrous results 

Do you not behove that a lareful examination along 
these lines would result ill an explanation of why an 
apinrenlly sound nul suddenly goes to piooos f 
Nephi, Utah H tl Gould 

[Our correspondent draws attention to a practice 
whn )i haa iMvn criticised as liable to do permanent injury 
to a rail t ulil HtnugiiUining is undesirable to say tho 
least the rails should never be straightened when they 
are liclnw a oertain fixed temperature —Editou J 

The Transmutation of the Element* 

To tho Editor of tlm Si ivimric Amkrican 

Tho inti resting arln In whu h apisansl in tho August 
24th issue of your v alunblo paper, Can tin. liam r Metals 
tic Changed to Uuld r ' attracted especially my attention 
because closely following an artielo where the same 
arguiui nt is masti rly treated by rrof 1 Buddy uf Glas¬ 
gow Univi rally 

Ijst mo consider two possible sides or tho transmuta¬ 
tion problem, ur. transmutation from light to heavier 
alonm weight i lements, and transmutation from heavy 
to lighter atomic weight elements 

Tho first side of tlm prolili m offers enormous diffli ul- 
tles and is obviously unsolved 
Th* latter from your wntir's point of view, seems to 
lie solved by Sir V< Ham say’s and Cameron’s experi¬ 
ments 

Mr Rutherford’s entn Ibm is reported and I will add 
that or Mr Hnddv who ilearlj, sUtin in tho nrticlo 
referred to lliat The ■ nergy of sulmtomie changes is 
thus of the ordir of a million tinn-s greater than tho 
energy of ordinary nhemiiAl or molecular changes Tho 
energy evolved Trom the disintegration of a single atom 
is ilotawlahlo bv radium tive methods, whereas a million 
million atoms of any mm-rndiuailivo element is a quite 
undetectable quantity evon with tho spoctroscopo For 
this reason the identity of the final non-radioortivo 
prtslui l or the whole sequence nr ehanges still remains 
uncertain " 

As a mattir of ttu t, Mr Buddy is referring hero to 
radioactive senes disintegrations, not to artificially pro¬ 
duced transmutation hut ho next |x>intx out that 'Tho 
fruit that it has been found quite impossible even by 
tho most powerful ngi n< ics known to alter artificially 
tho rate at which a ladioactivo suluitani'e Is elianging 
outlier to retard or til orax Inrate it, is ohv lously tlio i orol- 
lary to tho well-known unjiosMihilily of artificially trans¬ 
muting orui dement into another " 

It Mtmiixi to me noco*»ary to noli tins discordance in 
judgmuuts for the pnqier comprv lu n nun of tlio import¬ 
ance of transmutation that is going to take tho pre¬ 
ponderant place among tho big problems of modern 
science, tiolb chemical and physical. 

Duenos Airos Rico H Mahxoni 

Preserve Yoor Papers; They Are of Perma¬ 
nent Value 


able fur si \ , nil Jours and win li the sueecHslw vol 
urncs, ns Liu j are completod are Isnuid In is rmum m 
form tho Huhscrllier ulllmutelj Jlmls himself fur a 
roudcnitc cost, lu iNswoHslun of a most vulnablo iiddl 
lion to nny llbntrv omhrucliig it wide vnrtitv of such 
tlfk. mid general Information, and rlnu-lv onil original 
illustrations. Hnvo your iwpers. 
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The Modern Automobile Torpedo 

The Story of a Great Invention 

By Robert G. Skerrett 


T im modern automobile torpedo ho (nr nn it* In 
ctpllou Ih concerned Ih fort> seven jcnni old In 
1HM <'n|il I upuls of the AiiHtrlsn Nnv> realising the 
|K)tentlnl <h>Htni(llii |*iwer* of a tor|icdn cniwlile of 
s< If propulsion conceived n tjpo of inlnlnture fire¬ 
ship or lion tint. toriHHlo which could lie directed from 
h limit luiHi l.y guiding llm* Fa|>t Lupuls proponed 
to prnpi 1 hI h lonmlo hj means of clockwork or steam, 
hut lie hud not |k rsuiiiill) the uuiliuiilcul knowledge 
iiiHilful for the pru|H r dcvclopiiumt of hln weapon At 
Hint linn Mr \\ liltc bend, uu Englishman nud n man of 
imtlillonnl mechiiiilcnl skill was In charge of an en¬ 
gine) ring plant at Flume, and to him Capt Lupuls 
turned for iiHHhdaiice The net rvnult of the awaocla 
Hon nnH the awakening of Mr Whitehead to the Held 
Unix offered to engineering conning Almndonlng (’apt 
I upnln Rdiomo entirely Mr Whitehead net about de¬ 
fining n toriNiln cairn hie of aelf prupulalon and aelf- 
dlrccllon—nftcr once being ntartial on It* waj—which, 
unlike the crude nurfHce affulr of Capt Lupuls, 
Hhould lie able to run under wateT and nafe from gun 
lire 


financial position to obtain exdnslve right* to the In 

ten thin 

From the modest 14-Inch torpedo of 1804, with Its 
limited range and speed, we have reached to-day a 
weapon weighing more than 1,600 pound* and capable 
of covering range* up to 7,000 yards—traversing this 
distance In tlie remarkably short period of leu than 
seven minute*. This particular torpedo la the Inven¬ 
tion of IJeut Hardcastle of the British Navy In our 
own service we do not claim the same long range— 
4/K10 yards Mug the maximum upon which we now 
place a military value, and the remaining speed at 
the end of this rnn Is in the nelghlmrbood of 1W knots. 
The explosive charge of the prewent-day automobile 
torpodn varies from 140 to 2110 pounds of gnn-ootton. 
The destructive force of a blow of this sort has been 
amply demonstrated recently by practical testa against 
the under water bodies of lighting ships. To-day, the 
builder of lattleehlps can hope only to restrict the area 
of under water damage hy subdividing his ship below 
the waterline Into numerous water tight compartment*. 
Dm torpedo will prolmhly not be able to sink a dread 


the value of the i 
promptly set about Improving this Instrument of lateral 
guidance. To begin with, the adoption of ball-bearings, 
nicer balancing, and the refining of various moving 


of the gyroscope a* well a* 
nee*—thus insuring a more reliable run and a apetdlar 
one by flattening the slnuou* course The next develop¬ 
ments introduced an alr-Impulse, turbine-driven gyro¬ 
scope, and then an electrically-driven Obry followed. 
These have done away with the shock of the original 
spring Impulse and have naturally greatly Increased the 
directive value of the gear, besides making It pnea lhl e 
to Ore the torpedo ttfom a broadside end cause it to 
awing automatically through an angle of 80 degrees 
toward a target dead ahead. From a weapon that was 
a menace to friend and foe alike, the installing of the 
gyroscope he* revolutionised the automobile torpedo, 
i more certain of 


hitting Its mark than that possible with the biggest of 
our modern guns. 

For years the wonderfully compact and efficient 






Sweating la the ends ef the air lack or “middle body" of a t erpado. 

Nil 1 1. Uio fore body or bred of U» torpedo I la the * mlddlo body • or *tr lot a I* tt. iter body of tko lorpsdo. 

THE MODERN AUTOMOBILE TORPEDO 


Home time In 1804 Mr Whitehead built In secret Ills 
Unit tiir|iedii This wen|*in wnB a relatively modest 
effort liuvlng h diameter of 14 Incboa. weighing but 
.1110 pounds, end carrying a charge of but 18 pounds 
of dynamite Tbe motive imwer was compressed air 
stowed at a maximum pressure of 700 iwunds par 
"qunre Inch and the torpedo was capable of making 
nlurnt n knots nn hour for a short distance As soon 
as this torpedo waa subjected to test In the water, Mr 
!\ hltclieud was brought face to face with some of the 
harder problem* of bln undertaking. One of these waa 
the task of properly controlling the submerged rnn 
plug Instead of keeping at a uniform depth the tor 
l>edo ditided Its time uncertainly between the surface 
and the tea ter bed, and It waa seemingly Impossible to 
keep It within tlic dcHlred bounds. After four years 
of imtUnt experimenting Mr Whitehead evolved hie 
iHilniice-chamber’ — for years guarded by every effort 
to keep It secret—hy means of which the submergence 
of tin torpedo liecamo automatic the movement of a 
pendulum combined with hydrostatic pressure serving 
to actuate certain controlling mcchantsiii* which, In 
their turn igMtratetl the diving rodders The Aus¬ 
trian government was (he first to give olttdul recog 
nltloD to Mr Whitehead’s work hut wus not In a 


nought but It will be likely to so Impair her military 
efficiency as to make her an easy mark for deliberate 
annihilation either by gun-lire or farther torpedo 
attack. 

Only a few years ago, comparatively speaking, tbe 
lateral coarse of the torpedo was decidedly uncertain, 
to put It mildly Tbe range and speed had been greatly 
Improved, but the torpedo still had a way of depart 
lag suddenly and mysteriously from Its intended course 
—sometime* coming beck at the vessel from which It 
was sent to the no small dismay of all hands. This 
was not a pleasant thing to contemplate In time of war 
when the bead of the weapon would be loaded with 
Ita violently destructive charge. At this critical stage 
In the history of the torpedo, the Obry gear waa In¬ 
vented. Briefly, the Obry gear consisted of a gyro¬ 
scope placed within the torpedo and *o connected by 
Intermediate power mechanism* with the directive rud¬ 
ders that the weapon could be held to a fairly straight 
course or, more property, to a atnooua one consisting of 
a aeries of flattened curves alternating from right to 
left Tbe original Obry gear had a spring Impel a*. It* 
directive force rapidly diminishing from tha Instant of 
starting, and It became quite useless after tbe torpedo 
had run something over a thousand yards. **■!!■»eg 


three-cylinder Brotherhood engine was the beat avail¬ 
able motor for tbe automobile torpedo, bnt even with 
Its progressive developments It bad tbe inherent llmlts- 
tton* or drawback* of the reciprocating engine, and It 
waa only logical that the torpedo builder should east 
about him for a motor capable of utilising still bettor 
tbe power stored In the air flask. The turbine waa the 
natural solution of tbe difficulty 
All the while that the torpedo was Improving In 
military value, the range of modern gun* on shipboard 


lug it possible tor ships to light at graatar distances^ 
and the torpedo expert reallagd, despite all that had 
bean doot to make Us weapon more effective, that both 
tbe range and spaed of the torpedo must be farther 


e to meet properly tbe changed^ 


torpedo susceptible of way head Bug, and It waa net 
practicable to add much either to the asperity a € tit* 
sir flask or to the pr we un of the energy stored thereto, 

way to surmount the obstacle. Mr Freak M. Lwritt, 
of the ■. W Biles Oompnay, made the stnrtHng pew 
poeel to hmt the air stored la the Saak, and thw tt 
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Oh it tbs latest at the Bit**-Leavitt torpedoes, ahowln* the throe separate sections of the torpedo 

THE MODERN AUTOMOBILE TORPEDO 


engmo or tannoe However, like all good tiling*. It 
liad a drawback from a military point of view It him 
tho air flaak of ono of onr torpedoes 1* fully charged, 
the actual weight of that compressed air amount* to 
*0mothlng like 101 pound*. The reducing valve, which 
regulate* the preenure and supply of air to tho motor 
—etaudlng aentlnel between the air flaak and the jiro- 
putatve mechanism—Is designed to maintain a feed 
preaeure of 800 pound* for the turbine Impulse When 
the proaiure in the elr flaak approaches 300 pound*, 
the run of the torpedo la substantially at an cud so 
flu as Its useful military speed Is concerned. As the 
air In the air flask expands due to Ha gradual escape 
to feed the motor, the temperature Is lowered some¬ 
times even to below aero, and this re maining air Is 
Incapable of expelling Itself from the flaak for the 
pmpoaa of effecting the propulsion of the torpedo. It 
has beta found that whan the superheater ta outside 
of the air flaak. of tb* total weight of 101 pounds of 
etofed energy, not mere than about 148 pound* are 
ntttsed. Again Mr Leavitt** ingenuity ha* supplied 
'« remedy instead of beating the air within the flaak 


Till* article bn* reviewed only the iihiro startling 
feature* of development in the ko- colled Whitehead 
automobile tor|iedo, hut It uiuhI not bo iiuuglncd Ihul 
there have not lieen numerous other direction* In which 
the weapon ha* lieen modlOod and bettered to overcome 
the cunulng of tho defense These, however, contrlhnt 
Ing as they do to Improve effectiveness and precision 
of action In one direction or another, are matter* of 
detail which ennnot ho touched u|>on within tbo since 
of this contribution—Interesting as they undnulitcdly 

Floating Islands 

T HE Imagination of mu has always been Impressed 
by flouting lilandi. In ancient tlmea suih lalandi 
wars regarded with superstitious reverence, and the 
romantic itory of Delos—the natal Isle of Apollo and 
Artemis—la but one of many case* recorded In claaal 
cal literature of vagrant Islands In tbo sea Pliny 
■ay* that In the lake of Vadlmonla there Is a dark 
wood which I* never teen in the same place for a day 
and a night together, and he describes the islands 


la their it si bled condition ready for service. 


and Its tributaries these Island* an known n* rsrts." 
One of the most remarkable of these refle lagan form 
Ing In llu Alchafnhuii, olio of llu lowir arm* uf Hie 
Mississippi In 1778, and gradually luireased until by 
1816 It had extended to 10 miles In length, over 900 
feet In width, and 8 foot In depth Although It rose 
and fell with the water It was solid enough to support 
the growth of trees, some of wlihh were 60 feet In 
height This vast obstrudlou was Anally removed by 
tho Btuto of Louisiana at great expense. 'lh« work 
Logan In l'U.’i mill lunled four .wur*. In umn rcciiil 
times a great raft In thi Itcd River comploti ly blcsked 
the channel for 4S miles, until It was removed by the 
National Government 

Where a mat of vegetation borders tbe seashore tbo 
action of waves sometimes breaks off large Islands 
This was probably the origin of a remarkabli floating 
Island wblrb was first seen In the AHhuIIc Ocean 
about 400 miles east of the New Jersey coast In July, 
18B2 Us area was about 8 000 square reel and II boro 
trees SO Let In height When again seen In tho fol- 
lowing Heplimilur It li d traveled uwr I 000 mile*. 
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Turntable for Can 

I N the majority of garage* there 1 h very 
little room for the easy maneuvering of 
automobile** and a (treat deal of time 
la whiM nl lu trying to turn a car about, 
particularly if it haw to make a right 
angle turn to renrli the elevator which 
will enrrj it to tin shop. The accomiany 
lug picture slums u *is-*-bil form of turn 
tHblc adapted to oven moo the necessity 
of tedious uiancun ring Tlie turntable 
In Hlmllar to that used for ineomutives. 
it may lie mtsled by n Mingle man by us 
log a Iuir to • ngHgi HliV Olio of the scleral 
HniNlI InileH In the outer edge or the tuhle. 
The lulik IfMelf Im built of reinforced 
com rele nnd lienee la proof against wh 
l« r nnd lire Thi ilhnnetir of the table 
here xhowu Im fourteen feet, Ho t)int it will 
Hike the largest louring car II lias bceu 
foiiud nf great eotnenleiiee when adjust- 
ineiitM nr re|nilrx ninat be made for the 
eur inn lie Mining around without any 
trouble to the beMt poaltlou lo obtain ult 
Ihi uiallHhle light. 


headers arc invited to contribute photographs at noeel and cartons 
objects, unique occurrences and ingenious contrivances. Sack as arc found 
available trill bo paid for promptly 



New York's Cave of Stalactites 

O Nh at thi moMt noteworthy forth 
eonilng i xhlhllM to (Iio Mineral Hall, 
nl the Mumcuiii of Nulurnl 111st nr), New 
Wk will lie the npreMentHlhni of a beau 
llfnl eim of MtnlMctlteH nod stalagmites. 
Tills ulll Im a reprodwtlou of uluiaat an 
iiitln envern recently dlncoverod lu the 
( npiM'T tjueen Mine, ul tilsbci Arlxona 
llirt H ipuirler nf n tulle Ixlou the Mur 
fnei ilurtiig the mining o|ierMthiiia of 
hlUMtlug for co|i|Kir, a hihkIoum ckamlarr 
was lllicuiered containing n series of ter 
rare Ilk* grottis-s adorueil with a wealth 
of niHgnlllre tit and iniinj-colored alalae 
tltrei and HtiilngmiteH Hr Douglas and 
the milling company placed the tlnd at 
the dlsismul of the museum. Hr Edmund 
HtlM llmev furntor of (Jeology and III 
icrt el irate 1'n In-ontology with three us- 
MiNlantH ilHlted Blsbce to collect Hud bring 
iHicit the original rmiterlul mu um to form 
an exact re|inMliictliiii of the Arlxona 
cure. A half a hundred boxen, contain 
lug tbo cholrevd formations from the walla, 
floors, ceilings etc were brought I tack 
They weighed from one |«mud to nine 
hundred The dellcule tusk of netting up 
III* pieces In the cine at the mUHcum h* 
lielug ex« tiled lij Mr Ullllnni Peters, 
art 1st of the luiiMeum Mtstf who accom 
ponletl the ex|M*llllon to Arizona 

A etei-l frnim 12 feet high by H feet 
wide forms Itii oulMlde of Ihe cave, which 
will In enured with limestone blocks, 
inketi from the moiintulii under which 
Mil cine wuu fiiuiiiL These wonderful 
rorniiitlniiN nf -qalnctjtc* and stalagmites 
■ire made Ihnuutfa the imporation of per 
cohiMng waters. The miwt striking feat 
ure of the reremslrouted isne will bu a 
sluhigmlte I feet In diameter and 7% feet 
high, of a Is-aiiMfiil greeu color, and weigh 
lug hIkuiI law ikiuiiOn Thla stalagmite 
Is nuuirknhlc mi arenunt of the radiating 
tlusters of iMiluted culrite (rystals thlckh 
set nil our It tint diminishing in slxi 
from llie tutUuu of the column upward 


Electricity and Diet 

t II- VriNTM ha vi been looking for 
O some method of replacing the multiple 
Hlliw-iils nlilch are needed lo keep up 
Mu limimii body li> fisid In h concentrated 
state, so thut It remld he nhaorbed with 
less fatigue On the other hand a French 
scientist ITuC. llergonlf claims that elec 
triilli wjll suite tlu problem We have 
nlr*>»d} nieuMoiieil some results which 
lu ohlHlurel lu (his direction, according 
III Mie iiecoiint piesuiled hy him to the 
Sih nee \dui tin mint Congress. Hluce 
Mini he bus coiitliiuetl his researehos and 
iirrlusl III n-Niilts which lune almost a 
NeiiHuttounl elmruili r llefuru Mils be aba 
pit pruimscd th* idea that electrletty could 
is made to n place fund thut is hy adding 
to tlu- lusit energy alworhed b> the body, 
so thut less food need be taken into the 
N}slem Vt present he Is making actual 
exiwrlinenla which appear to prove this 



The original cave Is Arisons. Reeoaatractlag the eave la New York. 



A rotating Ire disk, naturally formed. 



tkoo Mdo to the Aeademy of Betenoeo. 
The experiment! ware m*do daring the 
last few month* at hi* laboratory at the 
Bordeaux University and fully oon firmed 
hla tluwrieo on the subject. HI* method, 
known as "diathermy,” or application of 
tow tenaion and high frequency currents 
to the human liody, la abU to make up for 
* part of the alimentation of the system 
by furnishing a large amount of heat to 
the body, insteed of producing tbo beat 
from food materials which need to be 
consumed or indeed burned hi the ay stem, 
this giving rise to overwork of the physi¬ 
ological organa of the body Much elec¬ 
tric currents, as Prof Ber*imlft says, will 
pass through the body without causing the 
least feeling. and with a current of 2 to 8 
amperes strength end a voltage of 3,000 to 
2,500 volts per hour about 1,000 calories 
of heat can be furnished par Hour, this be¬ 
ing over one third of the dally food ration. 
The following tret will bring out the re¬ 
markable results which can be obtained by 
this method. He applied the electric treat¬ 
ment to a man 5 foot 10 Inchrn high, 
whose weight before the treatment was 
only 110 pounds. The patient ate a great 
deal of animal food, but was in very bad 
condition, as he could not walk over 800 
feet without needlug aid. He Was unable 
to work and wan very sensitive to cold. 
After a series of treatments of 40-min¬ 
ute duratlou by the electric method, this 
corresponding to an alworpUon of bent 
equal to about 1,700 calories recti Ume, 
the putlent began to improve rapidly, and 
at the end of the treatment be gained con 
sldirabiy in weight In fact, ho then 
weighed as much as 140 pounds, which 
makes a gain of about 80 pounds. Dr 
BergeniA states that the pat lout can now 
walk for hours without fatigue, and his 
physical tlgur la restored to the normal 
Ho is able to stand all degree* of heat and 
coltl. and his general appearance la very 
good. The author considers that the time 
Is not far distant when all troubles due to 
luHUftirtent nutrition will disappear under 
a series of electrical treatments by high 
freqneuc) currents according to the gen 
eral method of M d Arsouvul. 


A Froxen Whirlpool 

W E have received from a reader In 
Schenectady, New York, the accom 
pauytiiK photograph of a most unusual 
Ice phemmieium As the result of rotary 
currents lu a mill pond, a large circular 
piece of lee nearly six feet in diameter 
was formed and kept seta re to from the 
main body of lee, owing to its continuous 
motion The disk was aim*sit a perfect 
circle, and moved slowly from left to 
right This pheuomeuou occurred last 
winter The unusual condition continued 
for several days until the ice lutd obtained 
a thickness of nearly two iuchen. 


Mucus Aurelias Unhorsed 

T HE noble statue of Marcus Aurelius In 
the Capitol Bqtiara of Rome has suf 
fared severely from the ravages of Ume. 
Recently it was found that the precious L 
branse wbb urgently In need of repairs. ~ 
The only thing to do was to remove the 
Kmiteror from his horse, and take him to 
the museum of the Capitol, where the 


meat A scaffold waa built over the 
statue and the Emperor waa firmly bound 
by the legs and cheat and then lifted 
from hi* horse by means of suitable 
tackle. Our Illustration pictures Um as 
he la being lifted and shows that erven In 
this trying poritlA he was not lacking In 
stole gravity While the Kmperar waa 
ondargotog repair* at the museum bis 
bone waa completely boxed in by a 'tem¬ 
porary wooden stuck. When the flgnra 
was removed from the boras than waa 
eonatoerable agitation on the part at a 
faction of young Italians who ware anx¬ 
ious to have him replaced hy a statue, 
of Oataar rortonatoiy tat the memory 
of the gnat “**— *— 


conclusively according to bis commuuica 
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Power of • Mkroeeope 

DrCW. Ntamaa 

A MATBUHH who have a microscope mtae ■ great 
leal of the pleasure and Interart to be derived 
from Its nee o ideas they are able to And the magnifying 
power of their Instrument and to measure object* with 
which they are working It fa aunuielng how much 
more intimate an acquaintance with an animalcule or 
portion of an Insect la obtained If we are able to aay 
that It fa 3/1,000 inch In diameter, or whatever elae 
its dimensions may be. 

In order to measure objects under the mkroeeope 
It fa drat accessory to And Ita magnifying lower, or. 
In caae the Instrument liaa aereral objective* and eye¬ 
pieces and the tube can be changed In length, to And 
the magnifying power under the rarloua conditions In 
which It fa used. All the methods the writer bos seen 
Involve the use of an object of known length which 
can be observed under tbe microscope Tills usually 
constats of a pair of lines ruled on a glass plate at 
known distance apart, and can bo bought for a couple 
of dollars. This outlay, however, 1a unnecessary If the 
following method fa employed. 

Take a good watch and measure the exact radius of 
tho hour band, that fa, from the tip to the center of 
the pivot flupimae this fa found to lie (1.57 Inch. Then 
tbe path of the point In 12 hours will l» J X » X OAT •=* 
3.08 Inches. Therefore, It will move 1/100 Inch every 2 
minutes and 1 second. If the crystal fa opened nod 
the microscope focused on tho tip of the hour hand. 
In 2 minutes and 1 second It will have moved 1/100 
Inch, and will All the same purpose as the lines ruled on 


amateur photographer*, trouble not Infrequently fa ex 
perlenced by reason of the paper tearing off I adore It 
ha* been completely withdrawn, Under ordinary cir¬ 
cumstances, In order to nullify tbe effort of the re¬ 
maining piece of black paper, It la neceasary to pull out 
tbe next dap, thereby sacrificing one exposure. It fa 
quite powlble, however, to remove the section of black 
paper without destroying the exposure or disturbing 
tho Aim remaining In the pack, with the aid of tho 
gummed portion from an envelope. The envelope flap 
first should be trimmed to tbe width of tbe film pack, 
an envelope made of fhlrly heavy paper would bet 
ter be used, though almost any thick new will serve 
tbe purpose Then If the gum fa moistened, which by 
reason of the slippery nature of tbe mucilage will oi**r 
ate to lubricate It, little difficulty will be experienced 
In slipping the Improvised “fish" down between the 
torn-off paper and the next black strip In the pack 
Care should be taken, of coorac, to ascertain that tbe 
gummed portion of tho envelope comes In contact with 
the tern paper and not with the next black strip. Tbe 
envelope should be permitted to remain In position for 
about 10 minutes, or until tho gum baa had Ume to 
harden thoroughly, when it will he a simple matter to 
draw ont tho torn atrip by grasping the free end of 
the envelope 

An Intonating Static Electric Motor 
By H. a Dailey 

OH exhibiting In nn entertaining way the effects 

of static electric attraction and repulsion, and for 
stimulating an Interest In tbe observation and study of 


which continues to Increase until the apparatus fairly 

Iu starting, the foil sectors on the central tumbler 
are at first attracted by the charged Ifalil strips within 
tbe outer glasses. As the sectors move into position 
iiiqsislle tbe field strips they receive sparks from the 
taller and become similarly charged, whan repulsion 
ensues. Moving forward with the rotation of the 
tumbkir they warn come within the influence of the 
oppositely el eel rilled field strip on the othir side and 
are strongly attracted, until as they puss the field 
strips, their electrification fa reversed and the cydo fa 
repeated. The moving sectors recoiltheir sparks from 
the tips of the Held strip extensions whose lateral dis¬ 
placement prevents the electrification of tho sartors 
until tlm latter have come iqqioHlte the exact center of 
the field strips. Tho “tumbler” motor Is a fascinating 
little innchlue to watch in operutluu, and win u olio ones 
Us rigorous rapid art Ion It seems Incredible Hint the 
motive power Is static electrkily The Instrument iqier 
ates satisfactorily from a verv small static machine 

To Fill a Barometer Tube 

By Henry H Rlgga 

A MATKI Its who have to fill or nflll III. Ir own 
Itaromelera are sometimes greatly Ironliled by the 
residuum of air which will remain In tho Inis- In spite 
uf all precautions, uud spoil the lacuum and tbe uccur 
acy of the barometer 

The following will be found u lory helpful trick, 
though 11 will not take tile place of other precautl.mn 
for keeping mercury and tills* clean 


1 e, forward and hack from the operator and exactly 
10 Inches from the hole. Tills 10 Inches fa the arbitrary 
distance selected In this country for such measurements. 

The watch must be so placed that the hour hand fa 
moving directly toward or directly away from the 
operator Mow, upon looking In the microscope with 
one eye and through tho hole with tbe other, the watch 
hand and the ruler will appear to be one on top of 
the other Note the exact point on the ruler where 
the hand Is at any Instant Then let 2 minute* and 1 
second pass and again n.ite the position. If the dis¬ 
tance moved la 2.5 Inches It will mean a magnification 

of = 250 diameters. A little practice will en- * t “ k 

ttiil Inch 

able a person to hit the time very closely This can be stratiou apparatus more effective tha 
repented for various conditions, for low power leases motor 'While examples of static x 
a great nr distance than OOl Inch being taken and for alontlly aptieared. the degree of nu 



wind n piece of ciillon yarn In tho coll so that It lies 
snngly In the gnsm Isinecii the (urns of wire, bring 
one end through th. coll and III 
This makes a hollow swab whlrh Just fits the tube 
snugly After Ihe nu renry has fas n |s>ured Into tho 
tube, hold tho latter upright, mouth up. mid slowly run 
tile swnb down to the IkiMoiii and old again apteral 
times. Any minute bubbles of nlr thnt adhere to the 
surface of the glass will lie wiped off and carried away 
by this swab leaving the tube ilcau nud dry and abso¬ 
lutely full of clean mercury 


An Electrical Method for Glam Cutting 
By Tulip Edelman 

I- electric rplIE following method will he found useful for cut 
ive occa- I ting off Isitlle necks, the enda of incandescent lamp 
skill lit bulbs, glass tubing, Hml similar pieces. Obtain n piece 



veiled In thplr making has usually heen smli as to dls 
courage attempts at amateur const ruction file feat 
ures of extreme simplicity ismsewd by the efficient 
Utile motor here described should therefore commend 
It to tho home experimenter 

The apixiratua employs three large equal slxed turn 
biers of thlu blown glass. The central tumbler. In 
verted, revolves upon a pivot painted stem of 3/16 liuh 
steel wire whose oner end enter* a small Indentation 
drilled In the exact center of Ihe tumbler’s Isittom A 
lower bearing fa provided by fitting Into tile mouth of 
the tumbler a centrally apertured disk of stiff mica 
through which the supporting rod imsses, tbe disk being 
secured In place with a Uttlo shellac applied to Its 
edge. To keep the pivot stem from wearing tbe mica, 
a copper cunt drilled to an easy running lit for tho rod 
fa attached to the mica disk with sealing wax The 
tumbler, which 1* raised about an Inch above the base, 
has cemented with shellac upon Ita outer surface right 
equally spaced vertical strips of tinfoil 5/10 of an 
inch wide, with rounded ends, and of a length about 8/4 
of an Inch shorter than the length of the tumbler 

Upon opposite sides of tbe Inverted tumbler and 
quite close to It are placed two similar tumblers, right 
side up, their bottoms fixed with shellac Into snugly 
fitting recess** bored In the wooden base of the lnslru 
meut. Bach of the fixed tumblers baa cemented upon 
Its inside surface exactly facing tbe central tumbler a 
vertical atrip of tin toll % of an Inch wide, tiring from 
tbe bottom of the glam up to within H of an Inch of 
tbe upper rim, tbe lower ends of these tinfoil strtiw, or 
field strip* a* they may be termed, being electrically 
connected with vertical knob-tipped metallic rod* Axed 
In tbe cquteea of tbe outer glames with a setting of 
plaster of l*arta. 

lastly, from one of tbe upper corners of each of the 
field (trips (from corners diagonally opposed on tbe 
field, strips flee *ach other In the apparatus! a narrow 
tinfoil extetadoo H of an Inch wide rises verurally re 
tbe rim of tb* gfam over which It passes, and ter 
ainatm M of an inch down tbs outside of tbe tumbler 
Ob c o nnec tin g tbe two belli it tbe tops of tbe vertical 
rods with tbe opposite poles of a static machine, ibe 
central t—Mee immediately begins a rapid rotation 
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car la practically the same throughout lta 
travel, regardless of curves or (trades, a 
nearly coustant distance Is maintained 
between them. Experiments show that lu 
descending the 6 per cent grade which 
leads Into the station at the demonstra 
don plant, the motor on the cur becomes 
a generator and returns power to the 
line. This has the effect of a brake on 
the car and prevents excessive speed on 
down grades. In ascending the 0 per cent 
grade, no appreciable diminution In speed 
Is noticed. 

Where several stations gre located along 
a Una, automatic switching devices can 
be provided whereby car* can be made to 
atop at any predetermined station Much 
switching devices are not shown at the 
demonstration plant. 

A series of careful experiments have 
bean conducted to obtain data useful In 

graph bas been need to determine accur- 
•taty the speed of the ear at sack point 
M it travels grand the circuit Con¬ 
tactors that does an electric circuit 


MOTORISTS! 

Save Time, Trouble, Expense Master 
Your Motor. It’s Easy If You Read 

The Modern 
Gasoline Automobile 

h> Camtractha. Opcratia a, ManfooM and Rep* tr 

By VICTOR W. PAGE, M.E. 

Caatn EaeryPhat* of MadenAa ta m aU l* Practice Latest and Beet Treatm 
Ovar 700 («si) rages TEN LARGE FOLDING PLATES 500 lihutntloa. 

Price, $2.50 


Nat f Tadakal far tha Laymaa-Rat taa Flmaatm iy for the Mara Expert 
MUNN ft CO,Iaa-S«l Bradwaor.New York, N. Y 
























































































































SCIENTIFIC AMERICAN 


From Horse-Driver to Tractioneer 


One 

Tractioneer-Sixteen < 
Horse-Drivers in 
Efficiency 


Oas Mu uJ dm Hares cu halt 2S acne sat m an. 
Bat one Mu u4 a mH Tnctar cu kaadb 4M men*. 

A Tractioaaer, jm cm, i> at leart If times u sfffcfaat w a 

Or, if As Tnctar Mima it* gswer at A* Ut, hrtaaJ af at 
A* drawbar, aaa Tnctar wfll oqml fra M to 59 Harm. 
Now Aat wages ara Ugh, and kortea an excessive, the 
Tractor has becoaw the mart rakaUo of al (am macUase. 
It eaablae om aua to do 1< u'i work, aad at a lower cart. 
Oae Tracboaaor, with 2 to 4 imBoaa of kanoou, cu alow 
oao acre of graaad. Such fa As wudwfal sffitfaacy oTthe 


of the car pan over than are located at 
intervale of 90 feet along the track, thus 
recording the time of paanga of the car 
oror each 90-foot eecttoo of track. Half 
eecoad Intervale are also recorded on the 
chronograph by connection through the 
pendulum of a dock The power con 


The dream of the weather fa r o age ** 




Thu Tractor has solved the problem of Cheap 

• Power for all fanning purposes. 

Rumely Products Co. 


Power-Farming Machinery 

—| La Porte, Ind. 


r THE SMOOTHEST 
TOBACCO 


B ES, there's ibif difference in 
tobeeeoa and you can’t *1- 
war* Judge by the prioe- 
ItcC prorca that. At ten eenta 


the preference. 
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•vasty — the fsB. Hah. d a S rt u a lanr, 
therefore, mover verieea Tom'ts waited 
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ul which makes one revolution while the 
car makes the circuit of the truck. An 
electrically controlled pen in the time 
circuit of the chronograph records half 
second Interval* on the edge of the chart 
Thus the records at the chronograph and 
the wattmeter are co-ordinated. Air re¬ 
sistances In the tunnel are measured by a 
photographic recording water column. 

P rogress of the Weather Bureau 

T JIfl annual rcjtort of the chief of the 
Weather Moreen, Just published, cov¬ 
ering the fiscal jeer ended Juno 30th, 
11)19, whllo containing nothing of sensa 
tlonsl Interest, Is a record of substantial 
progress In the meteorological work of 
the Out eminent Tin foUuwlug Items are 
esiwcbill} worthy of notice 

As usunl, I ho work of tho Mount 
Weather Ohm-nulnr) heads tho report 
The scope of this Institution has been 
somewhat enlarged, as It now serves as a 
school ot Inst ruction for newly appointed 
olmervcre, who sismd n few mouths here 
before lielng assigned to stations In the 
field. For live years past the observatory 
liuH been milking dully olmcnnitons ot the 
ujil>er air with kites and captive balloons, 
in nil kinds of weather The results ot 
tlieae obacriallous, telegraphed to Wnsh 
lngton, are sometimes highly useful lo the 
forecaster nt other limes less so, hence 
the lilan of making rtallj lllghts has been 
discontinued. iiihI heron ft i r Hlghts will bn 
math only when there Is n t}pe of weather 
alstve the station tliat It Is desired to 
explore. 1 luring Iho per three series or 
continuous kite flights were made for 
periods of J4 hours eaeli, In order to ole 
lain Information concerning the diurnal 
Mirintlon of temiieratiire ut various altl 
ludcs In the free ulr Tile Mureau has 
published u valuable digest or all the 
sounding lialhsm nlHarvatlons heretofore 
rondo In this country, via., 71) made by 
the Mount Weather stuff nt certain places 
lu the West, and fit* made by the staff of 
the Mine Hill Observstory Htndles on 
the relntloo between the temperature on 
mountain l o|h. and that of adjacent val 
leys have Ixvn continued. These have a 
practical hearing on the question of air 
drainage nnd Its effects on fruit lu the 

I'crhni* the greatest desideratum In 
meteorology is morn knowledge concern 
lug radiation from sun, sky and earth, 
uml the Weather Llureau 1s doing lta part 
toward supplying this need The radla 
lion received from sun and sky ii|s>n a 
horizontal surface la measured at Moant 
Weather by menus of a horlaontally ex 
tawed Callender iiyrbellomcter Direct 
solar radiation Is measured with the pyr- 
hellometers of Marvin, Angstrom, Celleu 
dar and Ablmt, and imlartaatlon at sky 
light Is observed with the Pickering polerl 
meter and the Navart polariscope. The 
ohseristlons of polariiation are employed 
In the study at atmospheric transinhsd 
hlllty, which not only varies with the 
weather from dny to day, but also from 
year to year on account of causes not yet 
understood. All Ibis Is In Une with the 
world wide efforts that are being made 
to find nut how much energy we receive 
from the sun, how the amount varies, and 
how this energy la dbqwsed af by the at¬ 
mosphere and terrestrial objects. On the 
answer to these questions depends the ex¬ 
planation of the principal mec h anica l 
phenomena of the atmosphere. 

The Weather Bureau is co-operating 
with the University of Pittsburgh in tba 
study of the smoke problem, which of 
coarse bos meteorological bearings. Sev¬ 
eral contributions to pore Kims ha vs 
been mads during the year by the physi¬ 
cist of the Bureau, Prat W J Humph¬ 
reys, the moat noteworthy hrtog his eg- 
Ptaaori oa pf the d oDtadtartml duotuattaa 


tioiu over the whole world. Tear by year 
the nsUkUoh of thfa ideal is being ap¬ 
proached. The chart of the northern 
hemisphere drawn every morn tog In 
Washington has recently been made mere 
complete by the addition of reports fra 
Dutch Harbor, In the Aleutian Islands, 
Nemuro, Japan, Shanghai, Chins, and 
several stations in Astatic BnaeU. Now 
the great question is to bring the ooeanle 
anas Into the field by means of wireless 
reports from vessels, and the most lm 
portent step In this direction has been 
achieved through the efforts of the Chief 
of the Weather Bureau, who as a delegate 
to the London Radiotelegraph)® Confer¬ 
ence last summer lndneed that body to 
agree to a regulation giving weather re¬ 
ports priority over all other wireltM mes¬ 
sages except distress calls. The Weather 
Bureau has already framed a tentative 
plan for a weather service covering the 
North Atlantic Ocean, and this will doubt 
lens be put into effect as soon as Blnro- 
pean co-operation can be secured. In wa¬ 
ters adjacent to the I nlted State* an effec¬ 
tive wireleaa weather service is already 
In operation 

Other projects under way Include an 
Investigation of the mysterious ‘’thermal 
belts” or “frnstlesn acmes" of the Blue 
Bldge Mountains, experiments with de¬ 
vices for frost protection, especially varl 
ous coverings, which It Is thought may he 
used not only for fruit trees, but also for 
vegetable* and alfalfa, and, last but not 
least, a thorough exiierlmeutal Investiga¬ 
tion of the errors of anemometers at high 
wind velocities. 

The Respiration Calorimeter 

O NK or the mast efficient mechanical 
aids to the Investigator of the chouses 
which take place when a chemical sub¬ 
stance or a plant or an animal is observed 
under controlled conditions is the respira¬ 
tion calorimeter of the Department of 
Agriculture 

Tho first report of experiments with the 
res|itration calorimeter was published in 
1M)7. during the first year of Secretary 
Wilsons administration. Since that time 
numerous bulletins and other patters hare 
appeared which have described the appa¬ 
ratus, noted very important modifications 
and reported the results of investigations. 
As time has progressed, the apparatus as 
originally devised has been greatly simpll 
fled and made easier of operation, and so 
developed that more factors can be deter¬ 
mined thou was the case at first. 

The respiration calorimeter was de¬ 
signed and has been used for the study of 
problems concerned with the gtuA and 
nutrition of nun and animal, the value ot 
different foods os sources ot energy for 
muscular work, and other similar ques¬ 
tions. It has recently been adapted to 
the study of fruit-ripening and other pro¬ 
blems of vegetable physiology, and is 
equally useful for the study of a great 
variety of other problems, as for instance, 
questions of ventilation ot booses and 
fkrm bwHdlugs. 

The experiments with the respiration 
calorimeter have fnrnlobed now facts and 
figures of great Importance to students re¬ 
garding the prace m es of respiration and 
accurate Information regarding tbo energy 
which man needs to run his body machine 
and the effects upon bla energy require¬ 
ments of sleeping and waking, not sad 
work, and other factors. It is now pos¬ 
sible to (Harass such questions on the basts 
of Accurate messaremeata, and this was 
not hitherto the ease. Tba quretina ot 
the energy which man expends to digest 
and assimilate his food has also boon.* 
studied. 

A deduction of great theoretical interest 
obtained with the respiration lUlnrtaiilii 
experim e nts to that the law of nimsmii 
tioa of energy bald* la the ■"«—» body. 
Badi a mctartito'ta a* the ha* of may 
faaptotaBt AcO art ta a a ragardtng tattoo* 
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The editorial staff of the Scientific American receives annually over 
fifteen thousand inquiries, covering a wide range of topics—no field of 
human achievement or natural phenomena is neglected The informa¬ 
tion sought for in many cases cannot be readily found in text books or 
works of reference In order to supply this knowledge m concrete and 
usable form, two of the Editors of the Scientific American have, with 
the assistance of trained statisticians, produced a remarkable Reference 
Book, coo taming over seventy-five thousand facts, and illustrated by 
one thousand engravings, for which the entire world has been scoured 
Immense masses of government material have been digested with pains¬ 
taking care with the collaboration of government officials of the highest 
rank, including cabinet officers, and assisted by competent professors of 
world-wide reputation. 

Owing to the printing of an edition of 10,000 cooes, we are en¬ 
abled to offer this book at a merely nominal price The purchase of 
die book is the only adequate way to judge of its merits An elabor¬ 
ate circular, showing specimens of illustrations, t ogether with four full- 
size sample pages, will be sent on request 

Net Price $1.50 Postpaid 

MUNN & CO. Inc., PUBLISHERS 361 BROADWAY. NEW YORK CITY 
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Sixty-Ninth Year 

Scientific American 

for 1913 

yfS WE go to press for the first issue of the 69th year of the Scientific American we should like to 
/ I he able to publish an approximate table of its contents for 1913 Although this may be possible 
/ 1 [° r some journals, with the Scientific American it is obviously out of the question As stated at the 
head of our editorial colums “The purpose of this journal is to record accurately, simply and interest 
ingly the worlds progress in scientific knowledge and industrial achievements” Scientific knowledge and 
industrial achievements are undergoing phenomenal developments, the progress of which will be chronicled m 
pap* But what these developments will be who can foretell ? So, in forecasting the Scientific American 
of 191 3 we can only refer back to the year just past as an index of the manner m which the subjects for the 
coming.year will be treated, and as a measure of our own development, we invite comparison between the 
Scientific Amencan for 1912 and that for 1911 

Although a table of contents is now out of question, we are able to announce a senes of subjects that will 
come in for special attention These will appear in special magazine numbers which will be continued this 
year, as they have been in the past two years The list of subjects is indicative of the broad scope of the 
paper, which concerns itself on the one hand with the vast powers of nature, and on the other with the r^ m it e 


regular issues of the Scientific Amencan 


Motor Number 

JANUARY II 

MEXT week the Scientific American pub 
kahe* da fifteenth annual motor number 
Tim unlike the other m agi raw numben will be 
wholb devoted to the subject of the automoUo 
and the motor truck Topic* of qieoal article* 
are Automobile Bodies, Part Present and 
Future Partnership Ownership of a (ar 
Kerosene Engine Carbureters and Convertors 
How to Realize Economy wdh a Motor 
Wagon Left nde Steemg and Central Con 
trol and the Capabtbws of the Motor Truck 
and the Horse Compared There wil also be 
a vakiable table dasufymg all American made 
can accordant to pace, showmg what can can 
be bought for $500 $1 000 $1 500 etc 


CDLLOWING our practice of the last two 
yean the February number wj take ig> the 
subject of agncubwe giving the latest aifonna 

scientific treatment of sods 

Water Supply 

MARCH I 

THE tallest butkfang m New York towen 
1 750 feet above die ground—the deepee 
hole inks as far below ground gtvaig access to 
the Acqueduct Tunnel under the East River 
Although the acqueduct has been described 
from tune to lane n the Scientific Axnencsn a 
n hard to g ve an adequate idea of the great- 
nen of thn engmaerng undertaking In on 
March roue a general narey of the whole 
aqueduct will be given 

thm tmkimtu rrfunTfe Ik thm — g M 
ra*»fence fo **eae wnm Sen It mm* mat fat Mbe 
a— aenegy tf natte r that ffcsy A—la pm* 


Harneuing Nature 

APRIL 3 

POAL wdl not Lsf forever What sbaB we 
do when it M gone? Of the great powers 
of nature we have succeeded m bamewng so 
far only those of the vnnd and the flowatg 
ibeem but there are open to us abl the 
aramou* power of the waves and the energy 
that die sun is constantly tendng m m the form 
of kght and heat Many efforts have been made 
to uokze wave power but to far with lade sue 
cem. Just what hat been done wd be fully 
eapUmed m the AprJ ntue Also there wd 
be«° »Jbde an the irimtfinn of sun power at 
have been made ezpenments 

Safety in Travel 

MAY 3 

IT ■ tune for radical anproretnenlt m the con 
* ductof raikoads It a tane that the automatic 
stop for mats was adopted not to rebera the 
engager of responnbihty but to act as a check 
tgion han and to come into operation only m 
case of a lapse on ha part. 

Bacteriology 

JUNE 1 

THIS issue ■ taken up with the greatness of 
A the mfintdy anal It vnl s-vpl— how 

ma friends and bow we may make a&ance w*h 

the latter to war upon the former 

ComproMod Air 

JULY 3 

MOT a Meet buidbng not a bridge not a 
, Hamel of any deaergmen has been bodt n 
the aty webout the me of ceagnaed u 
Why mould dm power be ured m piece of 
dantnaly? The advantage* of ceapreaad aa 
■uJ the peenkar condmon* reqormg a* tae wl 
be nvpltamn at the July roue 

— mrPtam ky aeealafcta In tAefr atnarnf dkpe 


pm* WwaMIp neasaaneACmatA. peter afanefagtf 


Electric Furnace 

AUGUST 2 

IN thn hub we dial deal vnth the electric 
furnace as ured not at the a nufacture of 
rteel but m the laboratory where the aitenae 
beat rt fureahes permit* of cbenacaj operaboo* 
that enable into reproduce artdnaly nature • 
own work m manufacturing diarecrnk prectma 
stone* and other valuable products. 


■ameaate neuJmarhood Thn Cape Cod Canal 
die Canarhan canals, harbor aapreve na nt* tha 
wdemng^and deepening of w navigable 

Paper—Its Use m the Arts 

OCTOBER 4 

THE mbjod which ■ to be taken up m the 
* HNe • Fufl of great altered Not many 
roahze to what axteut paper and wood pulp 
enter site the am, to suggest the vanoot urea 
here would be to qxul the commg doty 

Great Inventions of Our Tnno 

NOVEMBER I 

ALTHOUGH al aupertant nrrotaoH are 
^ datenbed a the Seaotdc Amencan there 
aaiana that stand out diov* die trot and dial 
are of an epoeb-makag character Three wi 
eaae a fa parbcalar atteoboa ai the Novae 


THE laat aagarae umbra of the year w2 
1 be devoted to the Eapon- 

boa and the opeang of the PkOtae Canal to 
ackre aamee, wMi wfl aark a near coatanar- 

cal era for the Uaged Stale*. 







TUDY the illustrations! 

They show how you can double 
the efficiency and profit of your 
heavy service truck. 


The upper cut shows the “traction” wave 


always formed in the ordinary continu¬ 


ous tire under' heavy" load' This wave, 
caused by' the bulging of the rubber, 
works into the base and tears the tire 


from its fastenings. It can’t be avoided 
in any' ordinary" way. Then, too, this 


wave forms a constant hill—the tire is 


always climbing, retarding progress, re¬ 
ducing power efficiency. 


Contrast this condition with 



firestone 


Continuous Base—Notched Tread 


The lower cut shows how the Firestone 
Notched Tread overcomes the wave, by' 
preventing its formation This is not an 
individual block tire, with tread-tearing, metal-retain- 
ing plates The Firestone continuous base is of the 
same tough, resilient compound as the tread These tires 
hold the road, increase traction, absorb all vibration 

Get the full facts. They mean 
Economy and Increased Profits 

Firestone Truck Tires for Every 
Type of Car, Every Load, 

Every Road Condition 

The Firestone Line of Truck Tires has in it the tire, 
solid or pneumatic, you need for your particular ser¬ 
vice Get the books which tell the story Ask, as well, 
for Quick Removable Rim facts They are valuable 

The Firestone Tire & Rubber Co. 

"America i Largest Exclusive 
Tire and Rim Mahers” 

Akron, Ohio — Service Stations Everywhere 


Truck 

Tires 



Showing how Firestone Notched 
Tires overcome destructive traction 
wave (A) indicates wave passing 
off into space between blocks. (B) 
indicates continuous base assur¬ 
ing absorption of vibration in every 
direction 



















America’s Greatest Touring Cars are Premier Sixes 
The First of the Five Leading Makers to Establish 
the New Price Basis for the Six was the Premier 
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Premier Sixes , $2735 to $4000 
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Manufactured by PREMIER MOTOR MFG. CO., Indianapolis 
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Four yean ago we recorded a prediction 

Four yean ago we foretold m our advertisements as reproduced in 
the appended column, that •— 

Ultimately the Cadillac Motor Car would find its way into the 
hands of hundreds of ownen who had theretofore paid twice 
and thrice as much money. 

The Prediction You must be conscious that the prophecy is being fulfilled; that 

_ the “hundreds” predicted is being realized in “thousands.” 

Reproduced (ran Cadillac The prediction was not made in a spirit of vainglory 

edeatM.au. of Daanba ISOS „ . . . , , 

Nor is its realization recorded now with any special sense of elation 
Jltimstely the Cadillac will find it* , , , , ... 

y into the hand* of hundred* of own But the simple fact is interesting, and highly creditable. 

l thru*^mm.V'money P *' d iW Ct Creditable, we mean, to the discernment of the American business 


adeertMaente of Decani bar ISOS 

Ultimately the Cadillac will And it* 
way into the hand* of hundred* of own 
era who have heretofore paid twice 
and thrice a* much money 

The deep rooted conviction which 
these men naturally cherish—that there 
must be something lacking In the Cadil 
lac to make such a price possible—is 
on* which the Cadillac Company is 
sager to encounter wherever it can be 
found 

To meet and defeat that impression 
by practical demonstration during the 
ensuing season u of vastly more lm 
port.nee than the mere matter of sales 

The latter problem has been disposed 
of by a demand from dealers which 
has exhausted an output of ten thou 
sand cars, and driven the factory to 
exert Its fullest continuous capacity 
night and day 

Of infinitely greater moment, as af 
feeting the well being of tho Csdillai 
Company a year from to day, and ten 
years thereaflei, is the establishment 
of the principle that a high powored 
car, of tho higheet giade can lie built 
to sell at a popular price 

Stripped to the chassis and subjected 
to the jealous scrutiny of experts in 
material and in mechanics mitched 
part against part down to the last de 
tail with cars of known integrity sold 
at the highest maiket figure, the Cadil 
lac will prove boyond question that 


But your investigation, proving that 
tho Cadillac Company has made the im 
possible possiule by heroic moans and 
methods will likewise demonstrate this 
that 

HIGH POWERED CARS EQUAL 
TO THE WORLDS BEST CAN 
BE BUILT TO SELL AT A 
POPULAR PRICE IN ONLY THE 
ONE FACTORY WHICH IS 
FITTED BY EXPERIENCE AND 
EQUIPMENT TO UNDFRTAKE 
THE TREMENDOUS TASK 


It ia not easy to resist the glamor of the highest dollar mark. 

It is not easy to believe that equal or greater excellence can be 
found at a lower price. 

But that is precisely what has happened in the case of the Cadillac. 

We felt four years ago that it must happen. 

We were sure that no manufacturer could have higher ideals, or 
adhere more rigidly to those ideals. 

The basis of a car’s worth, of course, is the engineering practice 
and the factory practice which govern its construction. 

That is the first excellence you strive to obtaun when you pay the 
highest price 

And that was precisely the point in which the Cadillac was awarded 
world's precedence by the Royal Automobile Club of London. 

We knew that in practice —close measurement, standardization, 
alignment, proportion—the Cadillac was not an aspirant but 
actually a leader. 

We knew, in other words, that it was not surpassed, and that it 
was not even equalled in that respect. 

And we knew, too, that that which went into the car could not be 
better. 

We had no thought of emulating cars of higher pnee 

We were wholly engrossed in making the Cadillac the best of cars. 

So, the fact that our prophecy has come true is an incidental, 
although an important result 

It has happened because we began with the positive conviction that 
—given a production of adequate size—no higher price than 
the price of the Cadillac was necessary for the highest type of 
motor car. 

Surely your own Cadillac experience, the experience of every 
Cadillac owner in your community—and, indeed, of every 
Cadillac owner you have ever met anywhere in the world— 
justifies it 

The Cadillac is now the choice of thousands who were once wedded 
to can of the highest price. 

They have aba ndon ed the recognition of the dollar-mark as the 
symbol of highest value. 

It is oae-of the most interesting things that have occurred in motor 

^ car history—one of the most significant signs of enlightenment 
in buying that has occurred in latter-day America. 


CADILLAC MOTOR CAR CO n DETROIT, MICH 





Electricity’s Part in the 
Automobile 


Electric Lighting 



Without the epplice- 
tion of elertriaty it u 
probable that the auto¬ 
mobile aa we know it 
today would not be so 
convenient and safe a 
mcank of pleasure, busi¬ 
ness and travel 

I he gasoline car it 
dependent on in «lei- 


When lighting up time come* safety 11 in 
a hrge measure due to a dependable lighting 
system and satisfactory lamps 

On all riprisentative cars Eduon Mazda 
automobile lamps have been adopted as stand¬ 
ard Due to the large \ olume of light given 
by Eduon Mi/da 1 amps f r compiratiwly 
little current, electric generators and batteries 
were nude small and light enough t > b in 
crrporited in the equipment if the modern, 
up tu-datc car 

__ I he General 

lectric Com- 


< nlv the pic*. 

r ' ntei in the de 

v e lupmeut of 

automobile lamps, but is t day the largest 
nunufaeturer in the w (Id of this type end of 
eicry other type of incandescent lamp 

f his comp my is in the closest co operation 
w ith car builders and maker* of electric light¬ 
ing systems—the result therefore is the most 
efficient lamp for all cunditicns cf lutomobile 
service—the Eduon Ma/H i I his lamp has a 
stn ng sturdy filament made from diawn tung¬ 
sten wire In cmniction with electric light¬ 
ing a number of wiring 
“ devices ne made which 

ficilitite connecting and dis¬ 
connecting Limps f r perma¬ 
nent or pomhle use The 
switches which c ntrol the 
lights also bear that hall¬ 
mark of quality if the larg- 
^n-s citwi eat electrical manufacturer in 

• • w the world 


Electric Motors and 
Controllers 

It ia a real pleasure to seep into a luxuriously 
fitted electric carnage and by the movement of 
a single lever apply and govern the propelling 
force Nothing takes the mind from the fullest 
enjoyment of the ride 

hearting out in evening clothes, without a 
chauffeur, one can be 
sure of amving at hia dc s* 
tinatiun with certainty 
and an unruffled temper 
if the cir is equipped 
with a dependable 
Amaiic umo ■ an power plant, furnished 
by the General Elcttric. 
Company, such as has been idoptcd by electric 
car builders of the United States using more 
than 65% of all the electric vehicle motors built 
This power plant is so unobtrusive and 
demands such infrequent inspection or adjust¬ 
ment, that its presence in the vehicle may 
almost be forgotten 

The motor of an electric car must be efflu¬ 
ent and light in weight I his is to give the 
greatest possible touring radius on a single 
battery charge and thus preaerve the life of the 
storage battery, which is dependent upon the 
number of times it is discharged 

Automobile motors made by the General 
1 Icctnc Company meet all these conditions and 
in addition ibvilutcjy prevent over discharge of 
the battery on steip grades 

I he electrical design of the motor assures 
the best operating characteristics as well as 
embodies many important n >vtl features which 
hive made G-E motors prt eminent in the 
world s haulage today 

I he weight of the motors is reduced by iht 
use of aluminium wherever possible and great 
strength is obtained by making the framt and 
^head of a single piece 
steel cast- 
ing, machined from 
to 

,w “ 1m mide by the Gen¬ 

eral Flectnc Company are of the continuous 
torque type securing smooth acceleration and 
deceleration under all conditions In both 
mechanical and electrical design they use the 
same features which have made G F street car 
controllers the standard of the world today 
Because of the above reasons more than 65% 
of the electric motor and controller equipment 


used by automobile manufacturers of the United 
States is of G-L manufacture 
Many merchants who require absolutely de 
pcndablt delivery service are using in the aggre¬ 
gate hundreds of electric trucks Records show 
thst these trucks are in use more days each year 
than any other kind of delivery vehicles and 
that their upkeep is much Itst 

These trucks climb die steepest hills in deep 
snow or plow through heavy mud with equal 
ease and certainty 

Electric Charging Devices 

When Hectnc Automobiles were first intro¬ 
duced one of the most serious inconveniences 
connected with their use was to get the bat¬ 
teries charged 

1 his difficulty has been removed by the in¬ 
vention of the Mercury Arc Rectifier, an inex¬ 
pensive, easily operated device for changing 

- the altcrnaung current of 

the ordinary lighting cir¬ 
cuit to direct current 'un¬ 
able for charging storage 
batteries With a Rectifier 
installed in the private gar¬ 
age the car doea not have 
to be sent to the public 
garage for charging and 
is always ready for use 
The General Flectric 

Company makes a small 
rectifier known as t ,1 e 
nsjjjjJe */ErS!Vf «** "Runabout type, 

which has just the right 

capacity for iharumg the butenes of electnc 
pleasure cars 

When the i urrent supply is from an electric 
railway circuit, a motor generator set is used in 
place of a rectifier, but where direct current 
lighting circuits are available, as in the down¬ 
town disrnct of New York City charging 

rheostits arc all that is necessary 
In all cases the convenience and usefulness 
of an electric ire greatly increased by reliable 
equipment for home c hanging 
1 he foregoing shows the many advantage* 
due to electncity in its application to the 
automobile 

Wherever that silent power called electricity 
■a used, there will be found skilled engineers, 
backed by the wide resource* of the General 
Electnc Company, perfecting the product— 
making the G F monogram stand for the 
"guarantee of excellence of goods electrical ” 


General Electric Company 


Birmingham, All 
Boias Idaho 
Boston, Miss 
Buffalo, N Y 
Butte Mot t 
Charleston W V 
Charlotte, N t 


Cleveland, Ohio 
Cr lumbuv Ohm 
Davenport. Iowa 
Diyt n, Ohio 
De Ter Colo 
Detrot Mich 
(Off oiboi g at 


Largest EloctrkaU Manufacturer In the World 
General Office i Schenectady, N Y 
ADDRESS NEAREST OFFICE 


New Haven, Conn 
New Orleans, La 
New Yort N Y 


ADDRESS NEAREST OFFICE NewYmOl Y 

Ud Mrajphit Tran ProtWem^B I 

Kansu Cny, Mo. Milwaukee, Wu, JUcbtneod, Vs. 

Keokuk, Iowa Minneapolis. Moo ffitrVsinr K Y 

Knosvdle, Tran EhUkTcuy, Ui^i 

■ Southwest General Hectnc Company (formerly Hobson Electnc Co V-Dailes, El Paao, HwMoa i 


asesr 0- 

Memphis Tnn 

Milwaukee, Wu, 
Minneapolis, Mon 
NashnlU, Tettn 


8en Fmnaeeo, Cal 
St Loots, Mo 
Scbeaoctady, N V 
tattle. Wash 

■Sta&AML. 

SSeVtT 

Toledo, OUo 
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»riling It looks ii tboost) the Deeded relief could be 
Timud by * retom to the MKceeefol plan adopted br 
l be Find Congress, and a Ho wins a moderate rebate on 
all goode lmjiorted lu American bottom*. 

The Car of 1918 

A liTHOrail there la a treater difference In 
automobiles generally this jeer than there erer 
Hu* before, It la not of the hind that the average 
Ixthoii tuw an yet come to know or to reel lift In 
other words, It 1* unt bo much a difference In 11 nee 
or siqwarawe—this jeer's care will appear much the 
some ns their predoceswirw—<as It Is a deeper rooted dif¬ 
ference (hat reveals itself In greater efficiency, greeter 
stamina and greater wcuring qualities. The dllfereuce 
between goodness and mediocrity lire now, more than 
ever, in detail ratlier than in general 
The use of a better grade of materials, primarily, 
Is responsible for the improvement The design and 
construction of prewent-dai care would seem to Indicate 
that the fnetor-of safety bugalssi, which has necessl 
fated coin |aira lively massive const ruction, to the detri¬ 
ment of cur cffh lency, has Ink'd silenced for all time. 
True economy, apisirejit In the use of comiurellrely 
i xjienslve winsrtlum and other alloy steels, rapidly Is 
coming to the fore nnd that It has hud a beneficial 
effect tn HtmultBiieoiialy reducing weight and Inrreas- 
tng strength scnreely can Is- dented. 

latterly Minadlum has lieen alloyed with Iron for 
Ollndcr constriR-tlon thereby directly Increasing «n 
gbie efflctc ney by redurlng the ratio of weight to power 
II Is niuth Iht Mime with copper und aluiulnnm alloys, 
Brest strides have boon made lu metallurgy during 
Hit comparatively churl s|sne of time emhreced In the 
[Hist twcltemoulli, nnd though It may cause some a 
l»ng of regret that progress of the kind Is more or 
less otwcure uiul Is not directly convertible Into capital 
through the iwKllmu of exhibition, It nevertheless rep¬ 
resents the Miund foundation niton which ixputaltuus 
ure Unlit and, Imhkutully 11 Illuminates the dlvldlug 
line lielwccn tlie gissl cure of ' estenlny mid tile better 
turn of tisduy 

iw-slgii too bus made slriiles I hat are not to be dls- 
inited Then Is u marked tendency toward the greater 
rigidity nnd simplicity attained by the methtsl of 
cusHng lyllnders In u single block the Integral easl 
lug of Intake unil ixhaust gns passages is only one of 
llie plainly visible evidences <if successful nttempts at 
Is-fUr construction More attention lavs lasen paid 
to the geuer.illv recogidxwl necessity for scgregnHug 
the magneto mal the eurimretnr In oriler to reduce the 
hiixard of lire and as a rule Ignition uppunttus has 
IweiL more rarcfnlly limited where It Is less ex|KMed to 
the Insidious action uf dirt und water 

lu the construct Inn of cuglno component*, cure¬ 
ful iittcnlton which Inis been given the lightening awl 
bulumlng of rwIpmcnlltig iwrls has played an lmisirt 
mil |mrt 1*1 stuns und connecting rials now nre cotisld 
erably lighter thuu they were In the majority of fac¬ 
tories, vranksImftH and even flywheels nre carefully 
bnlniirud Isdh statically and lu tile running lulance 
niiirhlnu which Ims couh. Into extensive nse only within 
file |siet year and which tins been of recognised 
value lu deteOJug and dlmtlng the correction of 
faults that result lu vibration .Voluble advauees 
have la<eu made, also lu (he design of valve mechanism 
whhh uuw Is nub ter than evvr before Cum shajies 
remain prncUcally unchanged thuugli (lie liKremdng 
use of splrallr cut gears am! slleiit cluiliis lu camsbaft 
driving math mlsm has iiermHtetl u nearer aiqinsich to 
slluice and rendered valve action more positive. 

The passing of many city ordinances prohibiting 
smoke has necessitated the Iwrfcctlon of lubricating 
systems, and with the perfection automatically has 
come greater efficiency , oil Mils hare been cut virtually 
In halves. The trough system, originally developed tor 
use In Knight tyjw engines. Is coming into vogue tor 
iwppet valve engines, and auxiliary throttle-controlled 
systems have been adopted by several prominent manu¬ 
facturer*. 

What has been said with regard to the Ugh rentes 
und bnlsiialiig of engine ]*rts applies with equal force 
to the dutch The nse of prexs-d steel |wrts for cone 
dutclies, which tyi* utlll api>ears lo lie the favorite has 
materially lightened the msembfe without reducing 
strength The lightening, uf course, has reduced the 
tendency to •spte” and In this way has operated to 
reduce the wear and tear on trensmbedon elements 
Nprtug Inserts, which Insure against gripping and allp- 
pteg, are used quite as much aa cork Inserts, aad both 
are far more popular than they were last year 
Change gear seta have suffered but little aUeratka 
la their material aspects. Four forward speeds, how¬ 
ever, Instead of three, are used to a greater extant 
than they were, and their advantages no longer are 
confined to high-priced, or even modereto-prlmd, carat 
several manufacturer* whose product* Hat at leas than 
*1310 have announced four-speed gear Data for the Brat 
time this year, thus probably marking the foreraantr 
of their more general adoption for low priced care The 


importance of the metallurgist la tba treatment of 
gear steeU la soothe* factor which Hkely will be real- 
laed some yean henae. wheu the foam In 1018 care are 
■till doing doty and the gear* of jagteryear bare p aa eed 
away 

There are Just two other things wherein even a 
casual glance will aerre to convey the marked auper- 
iority of the 1B13 car The flret of these la the note¬ 
worthy reduction of rattles and squeak*, which hare 
emanated from braky parts, fender* and springs, and 
the other la the oompletonem with which the newer 
crop of cere la equipped. The former can be attributed 
only to better construction, and the latter is but the 
natural outcome of steadily growing demand. 


A National Aerodynamic Laboratory 

T il \T aviation haa made the advances it baa In 
this country Is very rightly a source of won¬ 
derment, because the Inventor, the designer, and 
the builder have all had to grope their way, trusting 
to Incomplete experiments and to empirical formula- 
that left much to be desired. Aviation has undoubtedly 
come to stay, Imt we have still much to learn before 
It ran be classed with yachting so far uh risks are coo 
cerned but fortunately this Information can bo ob¬ 
tained hi a national aerodynamic laboratory without 
hacard 

The part the model experimental baste haa played In 
the successful evolution of modern ships Is a matter 
of general knowledge. Enormous economies hare been 
effected and the science of naval architecture la ad¬ 
vanced. Them results have been the substantial return 
for fairly modest luvntment*. In brief, they have 
supplanted the rule of thumb and the gueaawork of 
other days. Kindred work Is that of the aerodynamic 
laboratory A number of European nations hare estab¬ 
lished plants of this sort to their undoubted advantage. 

The need of similar fnclUtlea In this country ha* 
been forcefully urged bv Capt. Washington I Cham¬ 
bers, r H N , who is In charge of aviation In our navy 
To quote Cs|>t ( hauitiers 



A national aerodynamic laboratory, such aa our naval 
aviation exia-rt recommends, might well bo located In 
Washington where many established faculties could 
lend their aid and the rest of the needful plant oould 
tie provided at a cost of probably not more than *300, 
000 Huch an Institution, presided over by broad¬ 
minded men would be a benefaction to everyone either 
directly or Indirectly interested or concerned In the 
promotion of aerial navigation 

The work of such u laboratory would logically divide 
iteelf Into two main dlvhdduH experimental vertOca 
Clou, and experimental research. The first would deal 
essentially with problems as they stand and lead to 
the formulating of certatu standards, but unquestton 
ably the most valuable results would ba the fruit of 
research work imsecuted continuously, systematically, 
and patiently lu the thorough nnd predeo Investigation 
uf new Ideas or of old ideas with now applications, 
and in this way discovering general law* and formula. 
In the language of (’apt. Chambers this order of pro¬ 
cedure “la the short cut to substantial efficiency, eooo- 
omy. Improvement, and prestige." 

It la not necessary here to mention the apparatus 
or particular equipment which an aerodynamic labors 
tory should have. Tbn plant of 1L Gosteva Eiffel at 
AnteulL. the trial track at St Cyr, Franoa, tba labora¬ 
tory of tba Italians, the faculties of the RumUna at 
Koutchlno, and the splendid German and English Insti¬ 
tution* show us what we must have. Our own inven¬ 
tive ranonrcefnlnaai will probably enggsat developments. 
Avtatka will mean In the air Just what the evolution 
of tba an t omoMla has meant in dally Ute on tba groomd, 
and Us adaptations will be quite aa furled. Of course, 
the fighting man la primarily Intended in that field, 


and so Is our cittern ry, too, because It has already 
been shown that of two battling countries, the one that 
has a superior aerial fighting tone wlU agnly bold a 
very grant advantage Thin (a not the poephette Cun- 
dmduu of the enthusiast, but tba getaaJ feet as prorad 
by tba result* of tha Balkan a|*Ww 
Oongrem taw fit to mtabUab oar modal axportmaotal 
baste at tha Navy Yard to Washington. Let an treat 


that the mate ieffiaUHra wisdom will provide a optimal 


aerodynamic laboratory. The eon will bo modem. but 
the raaglta wth bo turataahfci 
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d railway np tbe Kohknrberg, la the Tyroless 
s. The napeodoo cable*, 5,400 feet in 
a wanted on twalwa (ted supports, and two 


dltvar an operated, one being hauled up the hm by 
dupttoate traction cable* while the other i* defending 
Complete safety appiianee* am provided, and a mag- 
nifloaat view la opened out a* the ear ride* steadily and 
smoothly up the 2,7fl»feet from the Bimok in thirteen 


Pietnra Telegraphy Aeraea the Atlantic.—Although 
the Berlin scientist, Dr Kom, l» having good lunouee In 
■ending photograph* by wire between atationi located at 
Pari*, Berlin and Monte Carlo for uee in pree* work, he 
wiahee to apply his method over a muoh longer distance 
In (hot, it i* poedble to send the photograph* by mail 
between Pari* and Berlin, for instance, in a compara¬ 
tively abort time, so that the newspapers are not a* likely 
to take up a picture-transmitting loheme as when they 
are a long distance from the mater of events. For this 
resson he expeats to take up the question of operating 
upon the Atlantic cable and is confident that he will be 
able to send photographs across the ooean He is also 
oumddering the matter of ooming to America in order to 
apply tbe system to a line between New York and Han 
Franolaoo We illustrated this apparatus not long ago 
Electric Stage Berries Aerom Urn Alp*—Quite an 
extensive project Is being organised in Hwitserland for 
an eleetrio automobile servioe across tbe Alp*, and tho 
oust of Improving the roads end purohaae of ins tonal is 
about half a million. The line runs from Airoki by way 
of the Bedratto valley and the Nufnen pass, ending at 
Ulriohen In the Valais region, with a total length of 25 
mile*. Considerable work will need to be done In enlarg¬ 
ing the routes so as to make them suitable for automo¬ 
bile traffic, and a bridge is to be built over tho Tessin 
River The new elec trie automobile* have capacity for 
22 passengers and make tho trip in 2 K hours on ordinary 
and IK on exprea servioe. running at 12 to 22 miles an 
hour There are eight to ten stations along tbe route and 
three trips are made per day in each direction, during all 
seasons when there is no snow on tho roads A great suo- 
oam is predicted for tbe eleotrio line 

How a Paris Caatral Station Gained by the Change 
to Greenwich Tima—The fact that Paris adopted 
Greenwich time not long ago causes an electno-light, sta¬ 
tion to gain *20,000 a year, aooordlng to an estimate 
Tbe reason for this somewhat curious result lies in the 
difference of time of burning eleotrio lamps and oven 
though this is very small. It figures up in a yearly esti¬ 
mate to quite an extent. Greenwich limo of 5 o'clock 
corresponds to 0 10 Paris time, for instance Lamps are 
turned on according to the amount of daylight, but offices 
duos at a fixed hour Should an office dose at 6 o'clock, 
It Is evident that tho lamps will havo burned 10 minutes 
lunger owing to the change over to Greenwich time The 
extra amount of current is naturally paid for by the 
users, so that this makra tho oentral station gain about 
1 per cent, and even this small difference applied to the 
ease of an eleetrio plant furnishing 15,000,000 kilowatts s 
year, will give the above increase. 

Cableway to the Col da Midi —A suspended cableway 
is now building on Mont Blana and it will reach the 
elevated point of the Col du Midi, whioh Is not far from 
the summit. It follow* somewhat tbe general lines of tbe 
Wetterborn cableway and like the former it is designed 
on the Ceretli-Tanfani system Tbe terminus or the 
cableway is on the Col du Midi, 11,700 feet high, this 
being somewhat below the well-known peak of Aiguille du 
Midi, (12,600 feet), but the latter was rejected in favor of 
the former owing to lack of spare at the peak to make a 
suitable landing plane. Tbe car hanga down from a roller 
carriage traveling on a single main cable which is 


Wiring and a downgoing ear aa in a cable 
r being drawn aioog by a cable working 
at each end. What is novel Is the use of 


uaily it run* idle, hut 
Nwuld the main oahle break, it then serve* to support 
the carriage by a set of rollers so as to take the place of 
the former and the ear can still run Should the towing 


tkm at aa sltitado of 8,400 fast, awl coding at the Col du 
Midi ffffOO fast Hgter The ioww sod Ho* near Cha- 
nonix, and tbs railroad ran* quit* a**r tid* point. It is 
l*M tort fa four Motion* to avoid toriog too kog vans, so 
tiU jMwaam «ban*a rare three teas. The maximum 
length qf spa* slowed is fiaat cm aeeonnt of the 
ftabaftthatMtok «• to*.; «Moo la at U Bara 
and the thfadat Boaaooaglaetori ItfcyaafMesd to run 
•h aataoofaBe amvte* to faring tourist* Does Chamonix 
to tha lower station. Oa* ssotioa at th# cableway is 


Science 

Tha tatormaltoaal Uatoa far Mar Baaaarsh, which 
last met on Mt Wilson, Cal , in 1010, will hold it* next 
meeting at Boon, beginning August 1st, 1013. 

Aa Oyster shall B^ttdlag —A five-story concrete build¬ 
ing, tbe nonerote being made of oyster shell from the reefs 
of Galveston Bay. has been erected at Galveston, Texas. 
Tha owners of the building and Its oons true ion, Nic 
Bohn and G Tie tie, claim this material is betta and 
cheaper than eonerete made with gravel Shell concrete 
built into a wall d feet high and 336 feet long in IHH2 
withstood the severe test of fire and water and is to-day 
aa sound aa when built. It is estimated that the shells of 
5,896,000 oysters are imbedded in the walls of this build¬ 
ing This Is said to be tbe only building of its kind In the 
aarid 


The British Association for the Advancement of 
Science will meet in Australia, for the first Ume, August 
1914 The Annotation bos mot throe times in l auada, 
and once in South Africa, but ail the other meetings have 
been held in the British Isles The Australian meeting 
will include sessions at several towns. The nnmmon- 
woalth government ha* appointed a federal euuncil to 
arrange for the mooting, under tho patronage of tho gov¬ 
ernor-general and with the prime minister as chairman, 
and has granted £15,000 to pay the passage In Australia 
of not fewer than 150 oflloial representatives A number 
of foreign men of science will bo included in thin number 

Effect* of Iadol la Producing Symptoms of SenlUly 
Some interesting experiments as to the offoot of tho 
chemical oompound nidol in j*-odumng sclerosis have 
just been oonduetod by a pupil of Motohnikoff Indol is 
one of the toxins secreted by intestinal hartena, and 
Molohmlciiff has claimed that It was nsipousililc for per¬ 
tain symptoms of aeniliLy In the experiments referred 
to doses of 0 04 gram of indol were injected into guinea- 
pigs. Not only was sclerosis of the sort* observed hut 
the liver, kidneys, and suprarenal* were affected and 
there was a tendency to hardening of the brain Ninee 
these are all symptoms of age, MnlnhinkofTs theory seems 
thus far supported 

The Electrical Resistance of Trees has hcon made the 
subject of some elaborate expennu nls by G E Hloui and 
<1 H rhapman at the Massachusetts Agricultural Ex¬ 
periment Station It was previously known that trees 
possess relatively high remstonoo —an important quality 
as serving to protect them from lightning—and that the 
resistance vanes for different kinds of tissues. Messrs. 
Stone and Chapman s Investigations reveal Lho further 
foot that tho ruuslanoe vanes markedly with the tem¬ 
perature, lining higher with a low temperature and lower 
with a high temperature This foot results in a diurnal 
and an annual jsiriod in the resistance The cambium 
layer shows the least electrical resistance This Is fol¬ 
lowed by the phloem and the sapwnod 

Aeronautical Weather Station In England —Th* 

nritish Meteorological Office has arranged to operate a 
branch of Its servioe at the Royal Aircraft Factory, 
South F am ho rough, for the purpose of supplying meteor¬ 
ological information and forecasts in a form dins tly 
applicable for the guidance of airmen, and also for carry¬ 
ing on investigations of meteorological problems for the 
Advisory Committee on Aeronautics Mr J K Dine* 
has lioou appointed meteorologist in charge Tbe equip¬ 
ment will include pilot and sounding lialloon* and labora¬ 
tory appliances, in addition to tho ordinary meteorologi- 
nal apparatus. Hpciial forecasts and warnings for aero¬ 
nauts will bo issued on the basis of information tele¬ 
phoned from the Meteorological Offioe at South Konaing- 


The Bcoaantlea of Mob* lain Snowfall —The attention 
of American meteorologists has been directed in recent 
years to the great importance of the winter snowfall in 
the mountains of semi-and western states as a source of 
the water available for agricultural purposes or for motive 
power tbe following summer A dual problem has been 
under investigation (1) the development of methods 
of measuring the volume of snow lying on tho mountain 
slopes, as a means of predicting tho amount of water it 
will yield, and (2) the oonanrvation of the snow by appro¬ 
priate treatment of the forest cover Among the Inter¬ 
esting discoveries made in this eounoetion is tbe fact that 
tha ideal forest for snow conservation is one filled with 
glade* whose area boars tunh proportion to the height of 
the trees that, whfle snow enters freely, the wind and tun 
eannot reach tig> bottom Tbe production of such glade 
by cutting and pruning, as well as by planting trees of 
suitable speeie* (e. g , the mountain heml o c k), becomes, 
tbsnfora, a part of forest practice in the regions in ques¬ 
tion Aside from inve stigatio ns by the Weather Bureau 
awl other government institutions, this subjeot has been 
most actively studied by tbe excellent meteorological 
de p a rtm ent of the University of Nevada, whioh is now 
plan nine to offer a speolal eourse for foresten on the rela¬ 
tion of moutalns and forests to th* e ona srv a tion of snow 
Aa adjust of this unlvanrity is the weB-koowa meteor- 
oiogieal observatory on Mount Bore. 


Automobile 

In Ismail* nal AatomehUe Shews.—Inter* 
hibition* of automobile* have boon planned ( 

11th to 22nd, in Brussels, Belgium, and for the months 
of March, April and May in Vienna, Turin, Buda|iesth 
8L Petersburg, Berlin and Stockholm 

Th* Footstool-loach Basket.—Ry way of killing two 
hlrds with one stone, so to speak, an enterprising acces¬ 
sory manufacturer has developed an automobile lunch 
basket whioh serves a dual purpose in that it is a footstool 
as well The basket proper Is made of wicker-* are and is 
fitted with the usual knivee and forks, cups and sauoers, 
etc , with a liberal spaoe for the storage of food Tho top 
is slanting and strong and is covered with leather to resist 
wear It Is designed to lie placed in the lonucau 

The Deep Cushion Just wIhtv III. deepening nr cush¬ 
ions will ind, unless it (lids on llic lloor of tin ear, no 
man ean tell at present When ten-inch cushion* were 
advertised aa the acme of |X rftx llun i n U rprixing manu¬ 
facturers almost immediately aiinntmocd IwiI\i-iihIi 
upholstery and two more lately have gone to tin* ti ugtli 
of providing cushions no lea* than fourti* n Indies in 
thickness. The saving grace of an ollicrwim ludicrous 
situation is that the deepening of cushion* in gi neml has 
had a distinctly beneficial effect- for the <&r iiwmr of 
course 

Guessing at Speed*.- Demonstrating the dcci |iti\i 
□stun of speed judging by sight alone the results u r a 
test recently held by a British automobile < lub an mb r- 
esting Hevcral motorists were lined up on an unfre¬ 
quented road and required to estimate IIh *i*-ixl of a car 
drum at a predetermined rate with the aid of a speedo¬ 
meter Out of four InaJ runs at various siswils only two 
speeds were guessed by one person corns tly 1 lie ot hers 
varied from the correct speeds to sueli an extent ns to 
emphasise very foreibly that it I* prnxtiiully impossible 
without extensive prautice, to judge of the spied of a cur 
merely by watching it pass. 

"Clean Design” Id Cara — There are no kinks no 
corners nor gable-i nd jirojeetion* at dash or i Isi win re ' 
advertises a well-known foreign nianufai turer in bringing 
to publle notice his latest creation Which briefly, is 
exactly what the present Ann ncan ear aiss nts Never 
lief ore has the striving for ‘elrau dcslgu Us u so appar¬ 
ent in American |>rudu( Is. Unsightly tool lioxes which 
heretofore have clutbred up running ls>ards have Isvn 
relegated to plarea of loss oonspn uousiiiss auil the 
blending ’ of lines at dash and at tooneau is a marked 
contrast to the angles and genu-ally iinlliiished ap|snr- 
auee ushered in with the adoption of front doom. 

The Long-stroke Motor Imported from atnoad 
where it flourished long Is fore it got to Ann nea, no wan¬ 
ing is apparent in tho popularity of the long-slrekn mo¬ 
tor From a conservative Ililddln ground, manufacturers 
apparently are getting to the oxtreme in stroke to Ism- 
ratios and the wisdom of the junction well may Isi 
doubted Among the lob r developments announced for 
tho coming season, ore two motors from the same manu¬ 
facturer one of whu h measures X 6 anil the oiler 
measures 4X X 7 It is true tlmt motors willi even 
longer stroke* Ilian these have given a measure of suc¬ 
cess abroad and th«v then fore eannot he viewed wholly 
in the light of expunnu nts. Time only, on tho road in 
the handy of owm rs can b II just how inuth tiio designer 
has bettered existing conditions by his plans. 

The Filled Tire -Pi nodicallv. almost continuously 
the cellular, spongy or gilatinous tinv-fillmg compound 
which Is expected to replace the air In pniuniatn liren 
makes its apjjearance, floats fur a momi ul in thi public 
eye and then fade* away mb) the futun But it must 
not necessarily be assumed that such will always lie Lhi 
case and that success in this dins lion n* vi r will lie ob¬ 
tained The repeated resurreetiun of thi ulna shows the 
existence of a latent demand and it is quite within Llie 
bounds of possibility that the di inand may some dav bo 
filled Already there are several sueli compounds on the 
market which are giving a measure of sucot ss and in them 
their manufacturer, or compounders, would semi bi have 
eliminated many of the difficulties which at llrst wen 
experienced with everything that was kuji|mimsI bi taki 
the place of air and banish tire troubb-s fori vi r 

Wire Wheals.—Despite the root that the automobile 
undoubtedly has reaolied a nob worthy plane of effici¬ 
ency and dependability there ran ho litlli nwui to sus- 
poet that finality of design has been reached Then are 
few manufacturers who have non somelliiug ni w to offer 
eltber lu the way of equipment or design that has Iss n 
■lightly altered ■till further to Increase elflcieni > and to 
reduoe the small amount of physical labor necessary in 
tbe operation of any ear Mure than ordinarily promi¬ 
nent among the changes which will he ev idi ut in thi nr 
of 1013, and which ean be listed under the beading b nd- 
eoey In design, ’ Is tbe widespread movement in favor of 
wire wheel*. Already more than a spore of inamifacinr- 
era have specified wire wheel* as optional equipuu nl and 
three or four have taken the bull by the horn* in a man¬ 
ner of speaking, and have specified wire whi* Is as stand¬ 
ard equipment, with wooden artillery wheels optional 
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Fig 1.—Car built for the German Emperor In IMS. 
It had a rear entrance, proof that the problem of 
■Octant mudguards and running boards had not pet 


Is the objrel of thin article In order to obta 
correct impn union of the automobile of thi ful 
tko mnlhor bar pre rented and rritirired both 
Furopean and imrriran ran ictignrd during 



Fig 2.—A car designed for the German Emperor 
in IMS There are still unmistakable signs of the 
carriage maker’s hand 



Ilona, they were not at all suxloiu to mHke radical 
Innovations The conservatism of the majority of tbo 
human race moults upheavals of any kind, preferring 
rather a gradual elimination of tho undesirable. The 
change from carriage body to automobile body there- 


Fig. S.—A 1912 model, which, were It not for the 
presence of tho tool box In the very middle of the 
rnnnlsg board, might be considered more beautiful 
than the graceful car shown la Fig 7 


1 "It 

* 




ierman Emperors 1M7 ear Although 
attract much attention t(Miay, tho 
re stiff end vertical, tho upholstery 
thin. The driver has no protection. 



touring csr of 
gradual transformation of the horse-drawn buggy luto 
tha completely eurloaed, dust proof, sllout and comfort 
able • car of thu future.' 

Iu outward appearance tbo ‘car of the future" re¬ 
sembles a submarine boat more than It does a carriage 
Its long dgar-shai>ed body Incloses everything except 
the wheels, and even they are covered for almost half 
of their diameter To the eyo of the motorist of lull 
It may present too ‘squat" an appearance, owing 
chiefly to the low position of the body The car baa 
no running boards, no hood, no mndguards, no wind 
shield and no flapping top. The motor Is carried in 
front of tha driver, as In the ordinary motor car, while 
the various indicators are placed within easier reach 
of the drirar’a baud than is possible in the orthodox 
vertical or sloping dashboard arrangement The 
curved plate-glam front of tho body affords a clear 
rlew of the road ahead, while giving abaoluta protec¬ 
tion from wind, dust and rain. Ventilation Is achieved 
by narrow elite In the sides and top of the car Con 
forming to the shape of 
reaching so close to the 



provided In the rear of the hollow body for baggage 
1 the carrying of spare tires and other parts, while 
nearing arrangements allow aach passenger more 
rm than ho would have In a m ode r n llmonstno. am] 
more than la the various seven-passenger models 
the present day Wind resistance and the danger 
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lasly Its. If hang* over the wheel*, firing plenty 
of room to the hIs passengers. The car U by all mid* 
tho tuoHt rndlet)I liinovntlou In the Hue of body design, 
and front roimrtN fnim abroad I* exis-ctcd to he placed 
lu commission during the coming Hpaaou by nt least 
one prominent foreItfti maker Tho car wan Mhuwo 
Inilll on an ordinary chassis at the test nutomolille 
shoe In lierlln (•eruuilir, and treated a veritable atonu 
of dlsuiaalou and LriMdam It Ik the mowt comfortable 
deNlKii that 1 in h iik jot been evolved, and the complete 
■initiation It uffonls to Hie be again- a|iare tires, tool 
iHixaa Lie bi of great value lo Ihe long distance tourist 
bnneli nuulsti rs of la-cullar shape are abown lu 
Mga IT anil lb but a detailed dm ri|ition of tbelr 
fen I area la luirdlj necessary na an exnmlilatloii of the 
llliialrulloiia will dim low tbelr peculiarities. 

'rill deelgiilng of laallea fur motor enra la becoming 
amn and nion aiandanllxed Duly a few years ago 
laalj bulldera uuidi a fi B »|a-dnl design* for each 
iiiaiiiifai tnrrr mid tlnre win bardl) any two of them 
nilki Thou 11 mi (lie i iialoiuer iwrtbrularly abroad, 
uwil lo pnr< Iiiihi Ida ob n bodies, made according to 
Ida prifiniieea and hires. Tbe beat example of thbv 
|H lilt miide-to ordi r ear width aouie time ago Baa built 
for a vvialtliv American lady and which actually waa 
uifiiaiircd ao aa to lit hi r Ilgure na closely aa pmsdble 
While other initouioblle purebUHera were not quite 
ao |nirtlenlur na lo juat how Ibn Imdy fitted them they 
illil i xjircaa pnfirtncea Blibh the laidy builder had to 
colialdir Aa a reaull a iiiimUr of freak hodlea are 
now roaming tbla country na Bell aa Euro|ie In many 
Instances Ihelr ovviara are heartily weary of looking 

\ ntnndurdlxatlon In laidy dealgu, therefore, la 
verv dealrnhlo not only from an economical atandpolnl 
aa alaii from the more allrulatlc one of besuty—aa 
opiHwcd to freaklah contraptions. It hi chvaia-r to bnlld 
out tliouaaial ginal automobile bodlea after one and 
tin name dealgu tluin It 1a to bnllil one thnuaand 
niedloere mica afti r the Individual dealgna of one thou 
aanil persons. Ibmldea, the metal laaly la driving out 
the wooden laaly iitul 11 will nut be long before the 
aluminium nntomoldlc laaly will reign anpreme. In 
thla enmitrj Ihe uae of metal laallea la lncreoalnR tre- 
mondoUMlj nml the greater enae of maiiufaeture choa|t- 
IM-HH anil |>th client IndeHlriH-tlbtlltv make them fuvor 
Ilea with iniiiiufacturcrH demanding large qunidltlca 
of laallea 

Many of the automobile mniiufaetiirera make their 
own ImhIIi-h, In llila <-ountry at li-uat, uud Mure la 
naturally an llarenaliig tendency oil Ihelr part to ape- 
eta line (III a few laipiilnr ib-algiia Inatead of pleaalng 
each cuntomtr lndlv IUuhIIv III Enrol a It la atilt tbe 
rtlatom III moat in art) to aell the Chasids iilinie and have 
the euatomer onler Ida own laalv attached. A mnLh 
greater dlveratty among I-uru|a>nii eura la tbe reault, 
and while thin umj aiqa-nl to aome is-opli It la decld 
edly tiiicconoiidcnl \t uuy rate ole- mnal admit that 
a nianufaetnn r who innkcn It bla liimlueaa to dealgu 
nutouioldle bialh-a kianva tattir what would Hull a cus- 
lomer than the latter blwnclf 
Tile trend of the trade If examined carefully, abowa 
the pniHiudernnce »f four t>|ies of cars, and by grail 
tin I elimination of llie varioua freaka and aeml frrakn 
prialncml niiimally Iheae four ty]M>a will lav generally 
ueeepled aa alamlnrd for all cars and by all manu 
fHeturv>ra They are The Inclosed coupf for two and 
four people, the llmoualne for five to aeven people, the 
rnee-alamt or rondater for two ptaqde aud, llnally, the 
oja-n lor]«Hlo Inuring car for five lo aeven jieupte. These 
four typea rover the whole field and until the actual 
arrival of the ear of the future' will lav found sum. 
elent to meet ull requirements. 

Aeronautics and Aviation in 1912 

T HE venr 101J lma witnessed greater development in 
neroatallnii and avlntlon than any other year since 
the heavier Hutu air Dili blue waa Introduced. Both art 
eneea lwve lieeu put lo mtlve military uae by moat of the 
large nations, aial aevernl natloua have lined dirigible* 
and n< roplauea to good effect lu real warfare At the 
(lid of 1011 It 1a pundhle that we shall hare to record 
hnttlra In Ihe nlr Juat aa last vear there were 
hi v era I collisions not all of which were fatal At 
present gnua for aeroplanes to uae In attacking other 
nlrcrnfl an un established fact, one of the best of these 
living llu tin ml Ion of IJeut ('Inland Da via. It H. A., 
wlilli I lent Itlley W Scott turn perfected a bomb- 
dropplm, apimratiia that lcavea nothing to be dcaired, 
and baa won wllb It the Mlchelln priae of *18,000 He 
atuiida remlv lo ib liver hla device to any War Depart 
incut that wuiila It nnd to Instruct military ariatora 
In IIh iim IJeut Scott Uiadi u total of 8 oat of 18 hits 
lu dnipjilng bla projectiles from a height of 2,080 feet 
iiIHUi a fcts fiag target. 

Tin- jirliHliml lines of aeroplane development last 
vear win two military and bydro-aeroplanea. Bng 
land held h contest for military uerupldnew hurt till 
lllu Mint lield In Frunre In 11111 while all the leading 
tuitions ii-ssl luropInni-K In Mu annual natueuvera. At 


the dose of the French manearan no lam than 7* 
aeroplane* were reviewed by tbe Minister of War, sod 
French pilot* thought nothing of flying 880 suttee * day 
daring the war game. Flights totaling 4fM>00 nrilea 
were made In about a week’s time. In tbe manaaron 
In Connecticut and on tbe Pa cl He coast, Wright and 
CartUa army Idphutaa were used. It waa found pos¬ 
sible to nqairt to headquarters by wlreteas from a dis¬ 
tance of 20 miles Just what waa occurring at the front 
Tbe chief difficulty experienced waa the Inability of 
tbe machines to carry two men—the first reqahdte of 
a military aeroplane 

After meeting with pronounced success the first of 
last year In the coutlnaatlou of hla hydro-aaropktn* 
experiments at San Diego, CaL, lllenn Curtlre sent 
Hugh Robinson to the Monaco meet—tho first hydro¬ 
aeroplane meet—In March Boldnson astonished the 
foreigners by hla ability to navigate u|wn tbe often sea 
at Monaco Ho bad to compete only with a few other 
biplanes upon whkdi floats had been hastily fitted. Tbe 
reault waa tliat all Europe caught the “water plane" 
erase, aud lu tbe fall a number of hydro meeta were 
held. At the Aero Club Show In Ihe (Irand Central 
Palace last May Mrover Cleveland Loaning, tbe author 
of ‘ Monoplanes and Biplanes," exhibited tbe first “fly 
lug boat,” cnnabbing of l monoplane, the body of which 
wna watertight and formed a hull. He later made suc¬ 
cessful flights with thla new craft. Ixmnet LfvPqw, 
lu France applied auch a hull to a biplane In which 
AmlrC Beaumont flew from Pnria to Boulogne over 
water 

Curtiss brought out a similar flying boat and our 
Navy has recently purchased one The advantage of 
this type of hydro-aeroplane Is that It can skim the 
surfHre of the water at 80 miles per hour and make 
(g) miles per hour a few feet above the surface with 
out the least danger to the nccuistnta. As many as four 
is-raona have made a trip of an hour or more In a 
French flying boat There hss liecn but u single fatal 
hydro-aeroplane accident, aud that was due to fool¬ 
hardiness, as mentioned In a recent Isaac One of these 
machines gives Ihe double pleasure of flying and motor 
Iaiatlng with the dangers of the former entirely ellm 
lusted. Wheels may be fitted for land use an well. If 

Aerostation in America reeolved n severe act hack 
early in July through the bursting of wluit wna prac 
tleally her only dirigible. The Akron' exploded eurly 
In Ihe nainilng of Julv 2nd, while maneuvering above the 
shallow water of tin. inlet at Atlantic City Melvin 
and (/alvlu \annlman and the three otlier men that 
formed the Akron a’ gallant crew fell to their deaths 
Melvlu Vntudlinui. since Ida uMciupt at enmalug tho 
Atlantic with Wellmun In the * Ami rlcn bad given hla 
iiitlre energy lo the accomplishment of thin feat 
Finally, securing tin fliiHiictul tanking required he luid 
eouatrvicted the ’Akron" for tlda purpose hut while 
building lier be made uu Improvement which conalated 
of weuvlug win* lu the cloth funning the gna laig so 
that the completed euvelo|io was w{rewound like the 
barrel of a wire Bound gun The gns hog «onld thus 
lie strong enough to wlUiHtniu! the lurrense hi pressure 
arising from healing and consequent expansion of gas. 
The euTtlope of the "Akron ’ Vannlman thought was 
strong enough to withatand a considerably Increased 
pressure, and It la believed he allowed the iireaaure to 
Increase when tbe nun came fnim la-hlud a cloud, with 
tbe reault that a weak section of the envelope gave 
way 

An equally appalling aviation necldent that occurred 
on July 1st waa the flinging out of her TO liorae-liower 
Hlfriot monoplane of Ulaa Harriet Qulmby aud W 
A 1’ Willard, at the Hontou meet Willard, who was 
some distance behind Mia* Qulmby, waa dipped from 
his seat probably ns Ihe result of suddenly developed 
gyroscopic force, and Mias Qulmby Immediately fol 
lowed him Both fell a thousand feed Into shallow 
water and were killed. Mias Qulmby shortly la-fore, 
had won the honor of being tbe Bret and only a via trees 
lo thla day to fly across the Fngllah Channel. She 
used a BO horse-power Htertot and made tbe flight 
from Dover to Calais lu foggy weather She landed at 
Hirdelot 40 minutes after starting Her accident at 
Boston would not have resulted fatally were two de¬ 
vices, which have since been perfected, been obtainable 
at that time. One of these la a gyroscope-compressed 
air automatic control for aeroplanes, which has been 
arranged to give automatic stability In all directions, 
and the other la a safety parachute of Jniauese silk, 
weighing 614 pounds, which la carried on an aviator's 
hack like a knapsack and open* Instantly when be la 
thrown out of hla machine, Both are the Invention* of 
American* prominent In tho electrical and aeronautic 
industries. 

While there have been many long-distance aeroplane 
Mghte abroad, such aa tbe 6110-alte flight of Audeaam 
In two days from Paris to Berlin, the only one of note 
lu America waa tbn ijKii-otHa trip of Anthony Juanas 
fnim Omaha, Neb. to New Orleans In a Reoobtt hydro¬ 
aeroplane. Jannoa’ flying time was 91 hours 43 mtn 


a tea. Ha *topp*4 A* W towaa *»*H, dad 8»*» 
•xUbWoo SUbtn Tba 4T1 more from Kumaa Otty to 
Bt Louis wore ooveret by Jannoa alow In 9 Ml* 99 
minutes, which is on* fourth flaatar dm* than tha 

cowed with a paaaoogar and aa 8B-pom»d case eff Mar 
The Journey waa made without any aariopa aoridast, 
the winding river* being followed the entire dtetanaa. 
The replacement* to plane and engine did not amount 

AU apeed record* ware broken In the Benaatt Cup 
race at Chicago on September 9th, when Vadriaaa, ou 
a 140 horae-power Deperdnadn “monoaoqne," covered 
the 124.8-mlle couree In 1 hoar 10 minute* 67 seconda at 
tbe rate of 10Cft mites per boar He covered 10 klk)- 
metere In T minutes 273/8 seconds, or at a rate of 
107 08 miles per boar The American monoplane with 
100 horse-power Onorno motor, built to defend tbe cup, 
waa never flown. 

Aa for the duration record, thl* was again rHasd by 
Fourny on a Maurice Farman biplane from 11 boar* to 
13 hours and 18 mlnutea on September 11th. A dis¬ 
tance of 828 mile* waa covered over a 10-mite circular 
couree. In America Lieut John H. Tower*, on October 
0th, made an endurance record of 8 hours and 10 min 
ute* with a 76 hone-power Curtlaa hydro-aeroplane, 
while on October 31st Walter E. Johnson, at Bath, 
N Y- carried a passenger for 3 hours 6114 minute* 
with hla Thomas biplane fitted with a 66 home-power 
Klrkhntn 0-cyHnder motor The greatest total distance 
covered acrom country In a single day waa the 870 
ml Ire between VatenctenDee and Rlnrritx. traversed by 
Pierre IMmrnurt In hla 60 horse-power Horel manoplaDe 
also on October 6th. 

Three notable altitude flights were made the tetter 
part of the year, two by flnrro* and one by Legagnaaux. 
Tho record was raised each lime 1.000 feet or more. 
Onrros now holds It with B.N0I metera (10,032 feet), 
subject to re vision lie nmde the record at Tunis and 
then flew to H icily—100 mllea oversea—)and thence to 
Italy and Home—a total dlatanoe of TIN) miles. This 
was the muni daring over water flight since IJeut 

Bagno waa lost 

Tho International balloon race started from Btutt- 
gsrt, Dermany, ou Octolar 27th The race was won 
for France liy MM. Hleimtmf and Unmpelmayer In the 
balloon ricnrdle" A binding was made near Huecow, 
nnd a new record of 1/HV4 mllea waa set up. Loblano 
was second ulth 1JHO mllea, and John Watts of 8t 
IjouIh, third, with 1,000 miles. 

Thu itequlreraeut of aeroplsnes by our Navy will prob¬ 
ably Is- rapid from now ou, since Capt Charlre deF 
Cbaudlcr has invented a catapult making It poadble 
lu succemfully launch an aeroplane from the deck of a 
battleship. The Navy already has four hydro-aero¬ 
planes, and one flying txwt In addition to eight or ten 
biplanes posaewied by Die Ariuy Recent experiments 
with tbe Navy hydros luive shown that aabmarinm oau 
Is? easily located when completely submerged even In 
rather muddy water The wreck of the American 
warship ’ Philadelphia,’ which stranded off Tripoli In 
1003 , was recently discovered from an aeroplane 

Future biplanes purchased by the Government are all 
to have monoplane bodlea of streamline form, bodies 
similar In many respects to that of tbe Benoliit biplane 
used by Janiina. The twlu motored and duplicate twin 
proi-ellered Wright biplane which the late Howard W 
(Hll was (o have flown in the Goukl Sens Tine Ainn- 
cah 118,000 two-motor priae contest on July 4U» test, 
also had a body with aviator’s seat therein. The shore 
event was declared off as Mr Gill was the only entrant 
reedy to appear at llie stated time and place. In Eng¬ 
land lalely successful flights have been made with a 
two-motored biplane, aud Orahame-White expects to 
fly to America In 90 hours next summer with n machine 
fitted with four motors of 280 bone-power each. The 
hire promulgated by Mr Edwin Gould baa, therefore, 
fructified. 

SaWdiminc the Motor Car 

W ITH a vie* of calling them out for mobilisation, 
tho French as well aa the German gorerumaat 
allows annual subsidies to owners of power wagons, 
provided these are of tbe approved typea aaeordliig to 
the War Department apectflcatloua. The leading con¬ 
struct ora are now Imlldlug tbelr wagon truck* with this 
end In view, and thl* kpida to a standardising off the 
chisels as regard* certain general glare ofid other font- 
urea, not Interfering, however, with lhfovMual contrac¬ 
tion. The rates call for n 4-eyllndar motor la all caaot 
and the preferred type carriaa about a too* load. Strict 
rutea provide that the French care rtatl be hhUt en¬ 
tirely pf home material. The Mq* oar reCairta a Ant 
aubridy known aa purchase aukaldy «f 980 Q and an up- 
kesp aubridy of *200 during 9 yearn fodoiriw, la Gms 
aw «>* Mon wagon bag aabaMtea of fl^ dad #901 
raspectivoly, for (he reare eaao*. Oread Britain ip now 
catering the movement, hut the antedates, *40 to *0, 
and |7S wunoal are modi smaller, Austria lma a illil- 



UQm Ml non are ttt rtrpontibU for it«t raven ti 
•Mtirfft tfto norrespomfsaoe ootaM*. Anonymous oom 
avoatcari©** camtof *• considered. Mil Me names of 
o orrt*pou4tnU wUl 6* withheld whe* to deeired.] 


Wanted: A Saudi GmoHm Plow 

To the Editor of the Scmxnnc American 
The Above heeding bring made by one Mr K M 
Btaeksher, and answered from the standpoint of tho 
owner and operator of a gasoline outfit of this sort In tho 
Deeember 7th lime of the Hciaimnc American, I have 
a few suggestions to offer (being a student of mechanics 
in general) that might be uarfuL 
Now, to get at the mot of tho thing A small gasoline 
plow to be eoonomioal should essentially be light in 
weight and of corresponding small home-power, so that 
fuel would not be too oostly But it muet have as great 
tractive power as poatfbls. Therefore, I believe that the 
novel traction wheel and tractor described in the Scien¬ 
tific Ambbican of September 7th, 1012, oomae neareet 
solving the problem It comes under the beading 
“Novel Italian Traction System ” 

Porterville, Cal. AlbinA Anderson 

The Gyraeople Effect of Motors 

To the Editor of tho HctENTirn American 

In ft this discussion as to the gyrosoopio action of 
rotary motors, and especially ns to aviators' experts ms* 
In the matter, the writer has como across the following 
footnote bearing on tho question In a pamphlet entitled 
“Cantor Lectures on Anronaatioe,” by Charles Cyril 
Turner, being some leoturee delivered before tho Royal 
Society of Arts in 1910 

“It appeared subseqnentlv, however, that with this 
rotating motor working at greater speed, it has a gyro¬ 
scopic effect, and Delagrango, shortly before his fatal 
accident, told his Mend, M Oaanier, that it kept the 
machine so rigid that he found it almost lm|sssahle to 
alter his course by moving the elevating plane, and that 
in order to descend he had to alow the engine slightly 
C C T” 

It would appear that anv danger duo to the gy roseoptn 
action of rotary motors—and also pnipellirs would 
exist only with very sudden changes of direction, such as 
might be caused sometimes bv a sudden upward down¬ 
ward or sidewise wind-gust striking onlv part of the aero¬ 
plane or different parts at different moments, and that 
the aviator would rarely If ever change the direction of 
movement suddenly enough to bring this gyroscopic 
form into dangerous play, for It is well known thatgyro- 
aoopio force increases with tho square of the speed with 
which the plane of rotation is changed 

It would also appear that gyroscopic force oould ho put 
to good use in stogdying or oven balancing a flying ma¬ 
chine by producing a balanced effect with two or three 
sets of revolving motors—or motors and propellers— 
situated in both horizontal and vcrtloal planes, each set 
consisting of two revolving In opposite directions, while 
one set of vertically revolving motors might extend fore 
and aft and the other tronavorsely of the machine Tt 
would he Interesting, at least, to hub these things tried 
Livermore, Cal. Elmer Q Still. 

The Gyimcopic Action of Gnome Engines 


To tho Editor of the Scientific Amrrican 
I should llko to make a few remarks on Mr Earle L 
Ovington’s letter published in your issue of December 
7th on the death of Paul Pock and gyrosoopio force In an 
aeroplane using an engine of the rotary type 
In his letter Mr Gvington asks if anyone has ever 
beard of an aviator who has really had experience with a 
rotary motor complain about Its gyrosoopio action Of 
course Mr Pock Is dead and It would be a very easy 
matter for anyonA so desiring to credit statements to 
him which he might have or might not have made Mr 
Gvington make* tho statement that it was a fact that 
Mr Peck was never aware of any gyrosoopio action 
According to him, therefore, It must be so, but it might 
be a good idea to hear from another aviator on the suit 
subject. A few days before Mr Peek was killed Mr 
John D Cooper, hocused pilot No. 00, questioned him In 
regard to his motor, and especially in regard to any 
gyrosoopio action that It might develop. Mr Cooper 
had never down with a rotary motor, bat was oonsder- 
ing the baying of one. NatanBy be was desirous of 
learning all about them front an aviator who bad had 
considerable experience with one, 

Mr Peek told Mir. Cooprr that in making a tom be 
tid fed the gyrosoopio eetioa of Ms motor, and ngswially 
If he was m a kin g a spiral. He said that in malrirw the 


first turn bs only felt the notion rightly, but that in the 
•eeond turn it was rosy strong, and that he seldom dared 
tttaldnte the third etnde of the gWUwas nndoubt- 

Vtkm, thstbe lost eon trot ofhk masMne and the aad 
•Mjdmtt ommmd Wbiohroeoltsd ia Us <Uath For wr 
ajB town unit it was ht making a spiral that be met bis 


death, and that the machine never seemed to oome out 
nt Its steep bank the least bit during its desoeal, even 
though Mr Peek oould be seen using hit controls, trying 
to bring It back to a level position There can be little 
doubt about the gyrosoopio action, about which be had 
•Poken only a few days previous, having boon too much 
for the controls of the machine onoe its full fares was frit 

I have every reason to believe Mr Cooper's itateinunt 
m regard to Us Interview with Mr Peek 

I cannot blame Mr Gvington for being so loyal to the 
type of motor that he has used most, for it is a poor kind 
of a sportsman who will not stand up for his favorite 
machine or motor and especially when it has won as 
much for him as his, for we all know that he flew mure 
miles In toil in a rotary-motored monoplane than any 
utber pilot m the United Slates 1 nan only admire him 
for defending it so strongly, fur its merits have l>oen 
shown time and time again, but I fear that hu argu¬ 
ments of la to have boon bordering very closely to nar¬ 
rowness, and he gives tho impression that lie is far from 
being open to conviction 

Whllo I have not had a groat deal of experience in flj <ng 
with a rotary motor, I have made a number of flights in 
the most successful type of American-manufactured 
biplane, which happened to bo equipped with one 1 can 
truthfully stato that t fell the gyroscope action whenever 
1 made a turn with it, much mure than 1 had ever felt it 
when using the stationary type of motor And f ran 
vouch for it that every student whom l instructed on 
that machine last winter in California will say the same 
thing of it 1 am not foolish enough to ever think of 
knocking the rotary motor, for the wonderful records 
which have been made with It stand out as a glorious 
monument to its design 1 simply state that there is a 
gyroscopic action when it is used, ami tins is for from 
being negligible in practice 

Hammondsporl, N T John Lanhino ( ollan 
Lust need pilot No UKl PA I 

(The Editor con publish no more letters on tins sub¬ 
ject I 

Control of tbe Mississippi 

To the Editor of the fk ientifk Astmi an 

In tbe Decomlite 7th number of the Kc-irirrint 
Aueiutan there wns published a IfIUt bv Mr N J 
Noble concerning the control of the floods of I he Mis¬ 
sissippi Itivor Mr Noble MiiRgmU as a remedy “the 
■•onstnu lion of reservoirs in tho upper courses and tribu¬ 
taries, in tbe <n*e of the Mississippi the numerous tribu¬ 
taries of the Missouri in particular ” 

Possibly in the case of the Missouri Mr Noble's plan 
mav be of some merit hut the contrary most certainly 
appears to bo the nose with tho Mississippi itself Close 
to the head waters or the Mississippi in northern Minne¬ 
sota, at Leech, Winnilugnshish and fokegams lakes 
the United States War Department has already con¬ 
structed three large concroto dams, forming reservoirs 
many square miles in extent in the lakes and swamps 
through which the river isvsscs These dams have been 
completed and in operation for several year* quite a 
sufficient time to demonstrate their value in the oontrel 
of floods, but the results obtained in that direction arc 
very doubtful, so doubtful in fact that there lias been 
serious complaint from people living on the lower lands 
along the river for at least three hundred miles Is low 
the dams, that their presence increases rather than de¬ 
creases floods 

One reason that a system of reservoirs dies not control 
floods seems to be that the straw that breaks the camel s 
hark, tbe extra water that causes the flood, comes on 
top of reservoirs already filled bv a long wet season or by 
the animal spring freshet. It is not the unusual annual 
freshet that causes floods, hut any unusual fall eomlng on 
top of this 

This has been shown by the reports of experts who 
have investigated the Influence of a forested watershed 
on stream flow as compared with a noD-fcrested one The 
forest floor acta as an enormous reservoir, absorbing and 
retarding for a considerable period targe amounts of 
water, and thereby regulating stream flow and leasening 
the volume of many small freshets The authorities usu¬ 
ally agree, however, that the ultimate high-water mark 
attained by the stream Is not lowered by tbe presence of 
the forest, for the hxc es n water that causes the serious 
flood always comes on top of a forest floor already satur¬ 
ated, a rea o rvnHr already filled, the result is quite as 
much run off aa though the forest floor or the reservoir 
did not exist, 

Mr Noble suggests that by reference to our geog¬ 
raphies we may learn that “oertaln eharactcrhlKW and 
fheta pertain to all of that large class of rivers of which 
tbs MMeatppl is one, namely, that those rivers have 
their rise in hffly or roountatoous countries •• If be will 
torn to any good contour map of Minnesota, or of the 
United States, he may be surprised to learn that tbe Mle- 
sisstppi decs not rise in a mountainous or hilly oountry, 
hot Instead Haas and flows for miles through a country 
of very slight relief aad with an absolute elevation of 
only about 1 JSBD feet above ana level Tho result ia that 
tbs wasrvoln overflow several thousand acres of low- 
lying land, which they convert into festering mosquilo- 


hroedlng swamp* ui summer and imp asw ble tangles of 
prostrate water-killed timber in winter The lakes con¬ 
verted into reservoirs, instead of being a “thing of beauty 
and a joy forever,” as nature made them, have their 
natural shore lima spoiled and in many planes made 
inaccessible and their waters pullutod with gram algm and 
pond scum as a result of tbe wldoly shifting level and tho 
thousands of aorta of now submerged and now exposed 
flowage, which in caused by manipulating the gsta of 
the dams to oontrol the flow of water 

Perhaps tho Mississippi can tic controlled by a system 
uf dams, but results so far obtained in Minnesota soom 
decidedly to point to the contrary H K Flint, 

Usakls, Minn 

The Inventor and Hia Reward 

To the Editor of the S» ifntikk American 

As an inventor I am gratified at the firm stand you 
have taken for the protection of the inventor s rights in 
the discussion of the luitint hill now Is fore Congress 
and you certainly have justice on jour side Article 1, 
flection 8, of the Constitution savs i|ntr H) “The Con- 
Rrera shall have power to promole the progress of science 
and the useful arts bj securing for limited times to au¬ 
thors and inventors tho rxr/mnrf rights to llieir nsqss tivo 
writings and discoveries ” 

Tbe word “exclusive” would seem to lie broad i nough 
to cover everv point at issne, and would certainly lover 
the fixing of prino and sales conditions Itv the Inventor 
‘Exclusive” certainly implies a monoply, and nowhere 
in tho Constitution is Congress given power to alindge 
this grant other Ilian hy limiting the time it may run, 
and 1 am satisfies] that Un Hu promo Court will take this 
view of the matter, in cam tho proposed hill should hu 

The wisdom of the framers of the Constitution in 
recognizing the rights of aiilhurs and inn ntors is amply 
proved bv the history of industry in this country 

The present stupendous wealth anil prosperity of this 
country is duo soli ly to its inventors This seems a strong 
statement to make, but it is easy to prove its Irutb 

The vnst resources have existed sum prehistoric tim.M, 
hut their present utilization lias been possihle only 
through the work of the inventor The cotton gin made 
cotton a profitable crop tile ntranilioal anil the railroad 
made it possible to raise it in thi interior and it has gone 
on increasing until tins venr Texas alone raised MlO- 
000,000 of ml ton The railroad, while first tried in 
England was first proposed hy an American inventor 
and first brought to perils lion here as a freight carrier 
The steamboat wns dlstinetly American Agricultural 
machinery was the product of this country and without 
it tile middle West would still he Thi Great Anunnui 
Desert ’’ as it was once called Here intensive farming 
will not j»y on account of scanty rainfall hill oxti iisiw 
farming will, and on, man can with IIm present labor- 
raving machinery farm os much as lw« nlj mi n oould hv 
hand and do It Is Ltor The Hecretory of Agncultun 
estimates this year s farm products at nearly ten billion 
dollars How mui b would it havi bei n without the 
American inventor? What [sir is lit of this enormous sum 
goes to him for his mv notions'' 

John Deere, who invented I lie modem plow, McCor¬ 
mick with the reaper Appleby with his twine hinder, 
are dead their profits have long since ceased, but Uni 
country Is still reaping the la in fils Was the exclusive 
right to their inventions an injury 7 Gisiilyvmr struggled 
for vears, in poverty and failure with splendid courage 
and hope, to make a uis fill product from the useless raw 
rubber Hts ultimate success and the right for revi nteon 
years to oontrol lus invt ntion was a small reward fur his 
long struggle The (lovemmi nl could not give him hack 
his time it could not return his youth, all it oould do 
was to secure his rights for u few years Was this an 
injustmo to the public 7 Of what account was his profit 
m the first years of tho industry compared to the com¬ 
forts and conveniences to whs h his invt ntion gave birth 7 
And his story is but one there are many ot hers most of 
them obscure, wbu labored no Ichh diligently lo improve 
conditions and applianora of mankind, many like him 
confronted for years by poverty and bitter failure made 
still more hitter hy the jeers uf llios* tbrv wire striving 

Is it any more than simple justice I bul thi y should Is 
enabled to reap a mom lory reword for I hi fruits of I heir 
labor? As you say, tlicv have created sunn thing whtnh 
did not previously exist and which would not havi 
existed but for their efforts, and in whu h ilmr right 
supersedes that of the public On thi mhi r hand the first 
years of the life of an inv entor are the hast profitable, and 
infringers frequently diwtruy what profit then is T he 
case of the Wright brothers is jM.riun nl They riski*' 
their lives in making flying a success and have been 
cugagid in expensive litigation since thi issue of thi ir 
patents, to snoure the rights and profils which win 
rightfully theirs. 

Instead of delraoting from the value and profits of an 
inventor it would seem more worthv for ( ongivNN *“ 
secure the inventor more fully in hu constitutional rights 

Omaha. Neb •- W Smith 




The apreader room of ■ rubber factory 
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Location of Gasoline Engine Troubles Made Easy 












A Comprehensive Exposition of the Common Derangements That Interfere With Efficient Operation of All Types 
of Four-Cycle Internal Combustion Motors 
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Broad iat flagstones mark Ika through 
rentes passing through Ilallaa towns. 


of Biscay to the Mediterranean. The 
famous fomichr <TOr of (he Rsterel*. too, 
a magnificent forty kilometer stretch of 
shelf like, cllffelde Mediterranean, border- 
Inft the IUrlnra, Just before Cannon, owes 
Km ezlHteoeu to n like Initiative For¬ 
merly It Man but a coast guard h trull, 
to-day It Is the most beautifully disposed 
and moat remarkably engineered roadway 
aztauL 

It Is remarkable the wide Interest that 
the road i|iie«tlon bus tor all cbtsses In 
Europe and It la this nnlty of pnrisMe 
that builds on I he net work legacy left by 




duced, If not uu actual money return, at 
least a prosperity which would otherwise 
ha\« been unknown. 

European and American Roads Com¬ 
pared. 

To be Just there are as good roods lu 
the United Mtules to-dny ss In France 
In tojrdresalDg. In comjsirt with the needs 
of the new locomotion, according In auy 


ns durable Is a question not for 1 
here. The rock metalled, wnto 
macadam of Britain, precursor 
fr ranchman, Trfsaguet, the p/fa t 
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Nation* 1, Departmental and Common* 1 mad*, a* n 
daw. are the bent In the world. Hera and then. It 1 m 
are showing signs of wear, bat the systom 
of upkeep le noch that they eeldom degenerate Into 
downright bad. From the Channel Porta to Faria there 
are aaperb bits of tree-lined madway. wide well 
drained and manreloaaly engineered, the typical «»slr* 
national™, which hare art the pace for all other mein 
highway* of tbe world. Booth In Poitou and through 
the Limousin am long ailent atretchea nearly hs good 
In the Pjrtudes are found anperb mountain highways 
on the French dope and aomethtng trn- 
apeakable on tbe flpanlah versa nt, with 
the result that Alphones XIII, Europe's 
antomobUlng monarch, doea moat of bis 
road trarel in Kianco. In the French 
Alps ere the finest mountain roads In 
Europe, far and away ahead of those of 
Bwltaerland on all counts. Many of them 
were due to the genius of Napoleon and 
bta military road builder*, and If their 
main purpose in time* peat was strategic, 
to-day they are certainly essentially prac¬ 
tical The Col du Mont Cents, the Col de 
Mont Oenevre, the Ijtuterest and the giant 
Gallhler (the highest carriage road In 
Europe save the Htelvio) at an elevation 
of a mile and two thirds, are the licet 
of their kind, though commonly one tbluka 
of the mountain republic of Swltxerland 
or Italy or Austria alien mountain roads 


will enable bis beast of burden to pull thi 
walking gait without aid, an echo of t 
promulgated by Napoleon—no grades 
mountain battery might not gallop at tei 
hour It Is this general, foreordained, li 
glneering scheme that puls I be confine 
rends from Ihe l’vrtfiidc* to the C 
high class which they occupy ns strait 
unexcelled anywhere Their ‘feeders" a 
general excellence resulting In a bcnel 
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Will the Automobile Be Driven by Kerosene? 

Problem of the Decreasing Supply of Gasoline and the Increasing Number of Internal Combustion Engines 


By H A. Moms 


W ITH 711ft(XU! nulninn 

UHO UN nillllNJrill Ml 

and with trailor*. ui<>t<>r 


dnnt fuel fur Ihose motor*. In California otallonary 
engine practice huu been adapted to many automobiles 
by the Him|lit; addition of a pump, with paring and a 
tank, ho ah to spray water Into the vaporising chamber 
almulluneoualy nllb the admission of dlstillsle, which 
la plentiful and coata about 2 cent* n gallon. When 
tblu la done, the water fnrnlHblug additional oxygon 
for ra port nation, bringing almnt more complete r*|»rl 
xatlon, preventing carbon deiioilt* Hoftenlng down the 
exptoNloiut by producing a nlowcr burning effect, and 
itlng pre-ignition. 


per cent In 1B13, due to the difference in price, thla 
name advantage in four selected claaaea wea 013, TftO, 
4 J.fi eml CO.* per cent In IBU the Oguree were 37.6, 
28.2, 10.0 and 7*3 per cent 

Thla ahowe that by mdng the fuel* of lower aped Ho 
gravity, commonly called heavier fuel* becenae they 
weigh more, superior economy may be obtained varying 
from 11 to 76 per cent Taking an average at DO, thla 
men tut that with a proper vapnrlxlng device for the 
heavy fuel, the owner of an automobile who got TO 
miles for a dollar when burning gasoline, could change 
to kerosene end get 106 miles for s dollar These flg 
tire* reversed show that the cost a mile of this automo¬ 
bile for fuel abate would be nine tenths of a cent (03 
cent) for kerosene as compared with 1.4 cents for 
gasoline. 

In the mnln, the vatsirlaatlon of kerosene Is brought 
abont by two things, n One division of the liquid as 



cliangn of carburetor dr any other change In the engine 
sad would seem to show the necessity for a siwelsl 
vaporising device for heavy fuel* at the higher speeds 
where the difference show* the greatest 
In the annual agricultural motor trial* at the Wlnnl 
peg Fair, a class. Increased to two classes In 1012 on 
account of heightened Interest, la set aside for kerosene 
burning engine* From the 1013 reunite, taking engine* 
of equal *lae and, where possible, of the same make, 
kerosene showed to advantage in nearly every direc¬ 
tion. Thu* the fuel cost of plowing nil acre was low 
ered from *8.728 cents for 12 gasoline engines, with <W.0 
ss the highest and 873 a* the lowest figure to 40.037 
cents for 7 kerosene burners. The highest of the latter 
wo* BB.9 and the lowest 33.7 If thla single very high 
figure bad been eliminated In the average, the other 0 
would have given *8.08 a» a result. The number of 
horse-power-hours from a dollar's worth of fuel (the 
reflective coat* were 1*% cents for kerosene 10% 
cent* for gasoline as compared with 13 and 30 eenta 
lo 1018) was 78.43 using keroacoe and 08.00 on gaso¬ 
line This show* to the advantage of kerosene by 813 


ejUnder compared with the 

large volume o f 
air that the latter 

or the gas produced must be controlled lo give close 
and dependable result*. As to the latter, starting and 
stopping In traffic call for a quick reduction or a stor¬ 
age place for gas produced In one case, and a quick 
acceleration of the rate of production or a storage space 
already filled to give the same result In the other 
Oenerally speaking, the devices abroad which have 
been successful on alcohol, benxol and other heavy fuels 
do very well on kerosene. Among these may ba men¬ 
tioned the Butler (English), Soothey (English), Martha 
(French), Bank! (Austrian), Broubot (French), Ospt- 
talne (Italian), Longuemara (French). Merlmfrtde 
(German), Bichard (French), Japy (French), 81«*p- 
ner, Dent* A Koertlng (German) and others, one of 
which U the better known Diesel engine. In may bn 
interesting to compare the economy of the tut named 
with a new device for mdng karoeeos on an automotfBe 
motor brought out in England by an Italian engineer, 
O Christian* polo, and called after him the G O Thla 
la Inclosed in a mnffisr, so that *H of the exhaust heat 
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Clever Devices that Help Motorists 

European Inventions That Meet Real Needs 


| T not be etoted emphatically hen that the tsch- 
1 atari refinements and audljarlaa to be deaorlbed wen 
not canaed by any dtstrnat In the ability of the can to 
aarnonnt the mountain dUBcnltlea, but by a dealn to 
aavu time, trouble and poretble penalties during the 

Aa nasal in races and reliability trials, the lubrlcnt 
Inc apparatus received the moat careful attention. 
Almost every entrant bad a little trick of hie own by 
moans of which he could Increase his available oil 
supply, or accelerate the flow of lubricant to the parts 
where It was needed. Brakes and gasoline tanka also 
received due attention, priming apparatns and a host 
of unlijue Improvements were Invented and attached by 


wheels. The brake adjusting device, shown in the 
same illustration, la the acme of simplicity, It consists 
of nothing but a donble-tbrwtded spindle Inserted in 
the brake rod. To keep continuous watch over the 
motor a small electric lamp I. la sfiiied to the dash 
board directly behind the engine, the whole being 
visible through the glass window S in the dashboard 

An Italian car sported a tiueer looking radiator cap 
shaped like a rounded cone (Big. 3), for the double 
purpose of condensing the steam rising from tho radl 
slur and preventing hut water from being carried away 
with the steam 

Three emergency tanks were on tried by s French 
car, Illustrated in Fig 4 H represents the gnaollnc 


for the dashboard, B for the pipe leading to the car 
burster, H for the iiermanent sieve and T for I be easily 
removable linen filter, held In place b> a brass ring 
The cbkf value of the device lies In tho scccsslblllt) 
of tlie filter, and Us removable lintn sieve, which when 
cloggtsl up can be replaced by a new clean one in a 
moment without stopping the car or the motor 
One of I be big (leruinu ears, outlined In Fig 3 evl 
dently took no chances In being caught without a auf- 
U*lent supply of gasoline Tim carbureter of this 
nuiLhlnc whs of such a construct Ion ss to render the 
use of gusollue of dHTtrent specific gravities unsatls- 
fnctnry and In order to obviate tbls dllUcully a plen 
tlful supply of tlie sort of gasoline best suited lu the 
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Um reducing valve A to the tael tank, foreee gaaoHne 
Into the separator W, where It la treed from water, 
and then through V to the carbureter 

Komewhat similar la the construction shown In Fla- 0. 
The pump Is here located between the two front seats, 
with three pti>ea B for suction from the oil tank, la 
lends to the motor, and Xa to the brakes. 

A priming device which area on nearly ell the cere 
Ih hIimhii Iii Fig 10 It coiihMm of nothing more than 
s wire protnidliiK through the radiator and attached 
at the other end to an angular lever £ la the car¬ 
bureter, 8 the float stem, H the lever, and It the wire. 

More ingenious Is the device shown In Fig. II, which 
one of the drivers employed to obtain quick adjust¬ 
ment of the fan belt drive, without being compelled to 
stop the car—the run being a non-stop contest over 
mountain roads. X, and X, are actuated by the rod IF, 
II In nrmly fastened to the sector X, and -carries the 
abaft of*the rotating fan, A Is the belt. The rod W 
In controlled by o lever on the dashboard. 

Htill iino! her clever device was used by a German car, 
end la Illustrated In Fig. 12. It consists of a wind 
Nlilild having a narrow silt In the glass. The arrange¬ 
ment guarantees a clear view ahead even If heavy rain 
anil mud cover llio glaaa. Inclining the shield more 
or lesH allows each driver to adjust the height of the 
sill to his own requirements, by means of the usual 
(bobe, shown In Pig 13. 

The lnHt two lllustratlonM sbow a time-saving device, 
which Is not unknown In this country, In connection 
with tin citNhr handling of touring maps. By meana 
of rollers and a small frame with a glass front It Is 
IKMsIhle to keep the map In full view and yet safe 
from Is lug blown out of ones hand, while the entire 
plate and holder can lie folded under tbe cowl dash 
out of the way when not In use Special ribbon like 
mam are used In this device 

The Carob Bean Tree 

T UB enroll beau Is the commercial name for the ripe 
pods or fruit of a tree called botonlcnlly Ccrahmia 
KlUqua Linn of the pea fnmllv of plants. The fruit of 
this tree Is variously known as carob, carob bean, alga 
rolm algarroba, kuroub, carouliler, locust, sweet bread, 
sugar pod, and Nt John's bread It Is supposed that 
these Heed laids are the locust and wild honey which 
SI Juliu found In the wilderness hence the derivation 
of the common natm. of HI Johns bread. The husks" 
on which the prodigal son of srrlptuni sulsdstcd were 
the dry puds of thi carob Iwnn The tree Is a native of 
the Kuroiienu, African aud Asiatic countries bordering 
on the Mediterranean Sea, but It linn now become tint 
nrallxcd In practically all loon Utica In which oranges 
are grown It In a beautiful ewrgreen tree attaining 
n height of from 4(1 to SO feet, and In now being cultl 
(Hied very generally and plentifully In wmthom 
h urope both for Hlindo and for the edible ptsta. The 
y U Id of these iskIs in r tree In often great Home trees 


well lu dry rock soil and should prove a valuable 
ucipilHltlon for planting In inns of the soutberu states. 
The I tilted Htales Heimrtiucnt of Agriculture, has, 
from time to lime, proimgntcd aud distributed many 
hundreds of voutig carob trees, chledy In Teias, Klor 
Ida und lu other southern Htates. In order to cucour 
age Its cullhathin In Florida, the department props 
Kilted It In tbe exiauiment gnrden at Miami, Florida 
III rcHlionse to numerous requests received from farm 
era mid others, the station distributed seeds and cut 
I lugs, ami n munis r of healthy yonug plants are now 
growing In tbe southern part of the State. This valu¬ 
able troe has Imm tested hIso In southern California, 
and lta culture doubtless, will bocume quite general, 
Im-oiiim there Is no other tree that Is llkel) to liecoiue 
more populnr for slmdo and ornament In dry, rocky 
Nil iiii Ilona than the carob tree It cau not only be 
trained Into a very ornamental shade tree, but may 
Is planted ns a wind break to more tender vegetation. 
Itx Introduction Into soutberu New Mexico and Art- 
xoiiu tins ls-en recommended as an Imisirtant addition 
to tin fisMl suiiply fur stock In those States. Occasional 
trees an now growing around Hen Antonio, Texes. 

Tin (aroli tree* is at present cultivated In all warm 
roimlrles which suffer from periodical droughts, lta 
long roots lienetmilng to a greet depth In search for 
water It will grow lu almost any kind of soil, pro¬ 
vided It In thoroughly drained. In aontborn Florida 
It grows verv raplcllv on the dry shallow soil underlaid 
w llli tbe porous oolitic limestone; It la said to prefer 
limestone soil, hut It will nourish on almost pure Mind 
or on rich alluvial soil The carob tree la very com¬ 
mon lu some parts of thi (unary Islands, and In 1888 
was Introduced to Jamaica Its Introduction Into the 
xemlHrtd parts of Chile anJI Argentina haa been at¬ 
tended with considerable su c cess. It Is grown also 
m rv t vti naively In South Africa, Australia, and Nand- 
wlch Islands. In all Iheae countries the carob tree can 
Is- grown In places where no other trees will grow, 
notably on thi dry arid regions, and It seems certain 





—A device to obtain quick adjoetment of tbs fan belt 
re without being compelled to etop the car X, and X^ 
actuated by tbe rod tv ft la flrmlr fastened to tbe 
tor X, and carries the abaft of tbe rotating ran , 8 
> belt. Tbe rod W Is controlled by a lever on tbe 
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Fio. 12.—A wind shield baring s narrow sh 
rain and mud should obscure the glua. 
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Flo. IX.— By mesne of rollers la k nail treats with a (h 
trout, It Is posMble to keep the asp lu full stow a 




that In tha endlera varieties of sod and eternal* tend 
In aoathern New Iteto and Arisons there go at be 
■any (Harriet* whara It would provs vary wwinfM. 
The introdtKtlon of this traa noohl be tereply tavata- 
able to tbe people along Ito *U> Grande, areeeUUy 
at tlnsaa when tenge for thatr ateek fc> scarce. Mot 
only doaa the carob tree famish food for boraaa, bat 
alec ahada for cattle and ncecx 

In practically an teupfcel had euhtragtel countries 
the tree la cultivated fkdvaly for (be pods whk* 
form an Important arttele of trade. Tha fruit lu 
dark brown leathery pod of from 4 to W Inches MV 
and often an Inch or acre wide, hut not over a quarter 
of an Inch In thickness. It craKilna a gummy, pulpy 
gubatanca of an agreeabla await test* whleh renders 
the poda an Important article of food for tha poorer 
daaass wherever the tree grows. Although the edible 
portion of these pods contains about 00 par cent of 
augur, It pomcaaaa very little real nutritive value, the 
saccharine matter belonging to tbe Clara of foods called 
carbonaceous, the seeds alone poaeera nitrogenous mat¬ 
ter, and these are flat, hard, shining-brown, about the 
else of a lentil and cannot always be readily masti¬ 
cated, In recent yean theae pods have been imported 
Into England and tbe United States, and have become 
a common article of rale In the small shops of the 
poorer neighborhoods of London and New York, where 
the children purchase them for the sake of the sweet 
pulp which surrounds the seeds. Large quantities of 
thews poda have been Imported Into England aa food 
for horses, and It forms one of the chief Ingredients 
In tbe patent cattle foods. The veins of the carob 
beans exported from Cyprus, an Island In the Mediter¬ 
ranean Sea, has In some years reached over 830,000. 
Not only are the puds valuable, but every part of the 
tree Is useful The wood Is bard, bravy and Is very 
durable In contact with earth and water 

The carob tree is propagated usually by seed, which 
Is the most natural and also the easiest method. Pro¬ 
pagation by layers, cuttings or grafting may be advis¬ 
able If one wishes to be sure to grow a special variety, 
of which there are a number, but to make a start In 
carob culture It will be best to plant the seed, and 
other methods con be attempted later The Wit time 
to plint the seed la In August The covering of the 
seed is very bard, and in order to hasten ger m i n ati on 
It Is recommended to place them in hot water (not 
boiling) until they are softened, which may take from 
X to 10 days. When this is done the seeds should be 
planted at onoe In their permanent places, in this 
event, the young plants must be watered regularly 
and kept free from weeds until they are old enough toy 
take care of themselves. When cuttings are used these 
should be prepared about A Inches long from matured 
one-year-old wood in March or April. The advantage 
of propagating the carob tree by cuttings lx that fruit 
bearing trees ran be selected and In this way regulate 
tbe number of male and female trees. To Insure the 
fertilisation of the female flowers there should be from 
one to two males to every HO female trees. Those who 
cultivate the carob tress In the Orient usually keep 
bees, because It Is by means of them bisects that a 
greet many flowers are fertilised. 

The distance tbe trees should be planted apart de¬ 
pends upon tbe local conditions, and the object of the 
plantation. If It Is planted for e wind break, 8 foot 
apart will probably not he too dose. In rases where 
It U dwired to grow large trace for the fruit they 
produce, 90 feet each way Is recommended. 

Motor Trackg Artlelaa in Next Wook’g 


1 It Is lthpoaslble even In an enlarged lane of the 
Bcramno AiremoAw to discuss all Its phases. In this 
number we have confined un reel r o e entirety to pleasure 
' cam. Nines the motor truck cannot bo Ignored, we will 
devote to It considerable space In next week's Bcnw- 
Ttno A unices In that tame tbe reader will And a 
general article in which the oapabUUlra of motor trucks 
are graphically compared with the rapabtHWee of horse- 
drawn vehicles In one of those co mp a rati ve drawing 
which were Invented by the gcuamano Aukoah many 
yean ago, and which tell their story mam tellingly than 
worda. There will also be a table ot motor tracks simi¬ 
lar to that ot gasoline and atootric pleasure rare to bo 
found this issue on pages 44 and 48, but In that table 
motor trucks will be dmwdfled, not a c oogdln g to Prioe, 
but according to their capacity 

ProvcEttaff OB €totk tnm CHMifrf 

A GOOD way to preveat oU doth terns otaetiag 
when used aa cover* tor taUra (a as fo&tma. ▲ 

s g.r: ,?,i!Th *** 3 ? 13 

the eUdora fofoat araeh tragihjlKfStt'aad pas- 
ra* era Md (ha ba 







This Winter Tread 

Will Indicate Why the Goodyear Won 

Last year we sold 918,687 automobile tire*. What has awakened men to Goodyear tires in 

Yet we failed to keep up with the flood-like de- ^ overwhelming way? 
mand by some 400,000 tires. This winter tread will tell you. It shows how 

Seven years ago only one tire in ninety was a far we «°» m ***** wa 7» to multiply efficiency. To 
Goodyear tire. cut down tire expense. 

Three years ago the demand was still one-twelfth This is only one item, but it reveals the entire 

as large as now. Goodyear code. 

Last year's sales by far exceeded our previous 12 Compare this tread with others, and you'll see 

years put together. why Goodyears won. 


Note the 

Double Thickness 

In this Non-Skid tire we add an 
extra tread almoit at thick ai the regu¬ 
lar Thu* we give you a double-thick 
tread 

Thu extra tread la of very tough 
rubber, unineniely enduring, almost 
impervious to wear 

Because of its thickness, the blocks 
are deep cut Their non-shd effi¬ 
ciency lasts for thousands of miles 

A Bulldog Grip 

These sharp-cut blocks present to 
the road surface countless edges and 
angles. 

They grasp the road in every direc¬ 
tion with a fairly irresistible grip 
But the greatest advantage lie* in 
the fact that these blocks widen out, 
so they meet at the base 
They are not separate projections, 
which center the strain on a small 
pert of the fabric They datribute 
the strain exactly the same as with 
smooth-ire ad ores That’s the main 
reason why the Goodyear Non-Skid 
gives such exceptional mileage 

Compare this tread with others. 


Compare its thickness, the depth of 
its projections. Compare the appar¬ 
ent efficiency, due to these sharp-cut 
blocks. 

Compare the way in which strains 
are distributed so the fabric can’t be 
broken One glance will show you 
that this Nun-Skid surpasses anything 
else of its kind About 2SO,(JOG of 
these treads hsve already been tested 
out 

Other Troubles Ended 

Thus we have ended skidding 
troubles in the most effective way 
Yean ago we ended rim-cutting, 
just as completely, just as efficiently 
Our patent tire—the No-Rim-Cut 
tire—has made run cutting simply im¬ 
possible 


And that alone cut tire expense 25 
per cent 

Our 10 per cent ovennee, under 
sverage conditions, adds 25 per cent 
to the tire mileage 

Our fourteen yean of ceaseless testa 
and comparisons have brought our tire 
quality up to the maximum 

These things together, in the test of 
tune, have placed the Goodyear* on 
at lean a quarter million can. 

One Must Respect 
This Verdict 

Remember, pleaie, that tire expense 
forms your major cost of upkeep 
A tire which cuts that cost in two 
is something quite important 

Men know when they get it in these 


days of odometen They know which 
tire serves best And the final verdict 
of these men who know favon Good¬ 
year urea. 

Men have tried and compared now 
pretty clone to 2,000,000 Goodyear 
tires As a result the sale of these urea 
haa doubled every year And last year’s 
increase was 125 per cent 

Now these tires by far outsell all 
others. And this year’s output, if this 
increase continues, will completely 
equip 500,000 care 

One may easily question any mak¬ 
er’* chums. But when hundreds of 
thousands of user* unite, one must 
respect their verdict. 

The verdict of experience favon 
Goodyear tires in an overwhelming 
way And every month makes the 
verdict more convincing 

Is it not fair to suppose that your 
experience will bring a like result? 

If you think so, get that experience 
Make some comparisons Settle this 
question by next tune insisting on 
Goodyear No-Rim-Cut tires. 

Write for tbs G oo d y ear Tiro Book— 
Idtkyoor odtbou. It talk oU that wo 
know, oftar foutaoa yoon, about cutting 
down Urn oopouoo. 


Goodyear 

AKRON, OHIO 

No-Rim-Cut Tires 

With or Without Non-Skid Tread. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 

■ta Mh ta aad AftbdM fa 103 Prfaadptl Cftfa* Ws Main AD Uadi of Rafabar Tim, lira Act raio ri ra usd Rapair Outfits 
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Choose 


Your Car Now 


N OW is the time to decide 
what car you are going to 
tjuy. The automobile shows bring 
all of the cars before you You 
have a chance to study them—to 
compare them point by point 
We do not expect you to buy a 
Chalmers car simply on our word 
that it is the best value at the 
money Although many people do 
accept our word m the matter and 
we know it is good. But you will 
want to see all of the cars and to 
compare them as to quality and as 
to price This is natural and right 

Let Us Prove Chalmers Quality 

We believe, however, that Chal- 
/ners cars possess qualities that 
make them the best value m their 
price class We believe Chalmers 
cars are the best cars for you to 
buy, and all we ask is an oppor¬ 
tunity to prove to you that the 
things we say about Chalmers 
cars are true 

In such points aa comfort, beauty, 
convenience, we know that Chalmers 
cars will compare favorably with even 
the highest priced. They have all the 
“features” that modem motorists de¬ 
mand-self-starter, electric lights, long 
stroke motor, demountable rims, four- 
forward speed transmission, speedome¬ 
ter, power tire inflater, etc. 

How to Judge Motor Cara 

But there are certain other qaahtit* 
which you should demand You should 
look for them in all the cars you con¬ 
sider We ask you to make theBe quali¬ 
ties your standard in buying any car, 
whether or not it be a Chalmers 

As you study the cars at the National 
shows or in the dealers' sales rooms, 



compare them not only as to comfort, 
beauty, convenience and mechanical ex¬ 
cellence, but also as to the following 
points 


2 How Ions have they boon in basinet* 7 

3 Do they manufacture or merely assemble 7 
4. What do the owner! lay about the car? 
S Hai the car itialf merely feature* or 1* 

real quality built iuto it 7 
fl Will it command a food price in cue 



Consider the pi ices of cars only in 
relation to their quality You can 
pay too little to make a wise investment 
You can also pay too much. 

Why Chalmers is Best Value 

Here are some specific facts showing 
why it is to your interest to pay the 
Chalmers price rather than lower prices. 
These same factB show why it is not 
necessary to pay more than the Chalmers 
price to get the maximum in motor car 
service and comfort 

Chalmers transmission gears are ground to 
an securely ul 'a of 1 loot) pen of en Inch. 
This grinding alone makes Chalmers rrans 
missions cost $8 more then they would if 
we did not grind Ihe gears. Bui grinding 
means quietness, smoothness, long wear 
The Chalmers crank ehsft ciwta ffi more 
Ilian a crank shaft whii h would do. But 
one fen that we arc pr< oil of Is that we have 
never had a case of broken crank shaft And 
■u w# upend that extra (6 The Chalmers 
crank shaft ie of the same quality as the crank 
shall used in Ih* 34000 and $5000 cars 

Wo spend $15 more on eech Chalmers 
body than w* would have «o spend If we 
used a cheaper malrnal end the old bmhloned 
straight-elded instead of the full lluah elded 
bell hacked design 


Chalmers radiators oat $5 more per radi 



We apeml $1 50 more on our steering 
wheel lo furnltth an enameled aluminum 
spider and a mahogany run in place of ihe 
usual maple rim with a • eel or stamped Iron 
spider 

None Better Than Chalmers 

Chalmers Bleering connections are all drop 
forgings and are all heat treated Highest 
priced cars do not contain heller materials. 

The mohair which le used in Chalmers 
tope Is the highest grade material on the 
market. We could sa.ve’ $10 per car in 
top material alone and it would require a 
chemical analysis now lo tell Lhe difference 
But anybody could tell the difference In e 
year from now 

We could buy leather for upholstering 
our cars $12 per car cheaper than weactually 
pay This cheeper leather ie used In many 
iare You really cant tell Ihe difference 
until the care have run e while, and then 
you cun very easily tell It We spend this 


The Turkish springs in Chalmers cushions 
< >»t $3 50 per car more than the ordinary 
spiral springs used in must medium priced 


Compare Chalmers with Others 


C‘>nHi(1«r even bo Bmall ■ thing aa 
ringa One Chalmers aettiunal pialoi 


Wc mention these few items lust to 
show you that we are making no exor¬ 
bitant claims whin wc say that Chal¬ 
mers cars are genuine quality cars at 
medium prices We ask you to remem¬ 
ber these things in making comparisons. 

See the other cars, but do not buy 
until you have seen the Chalmers. 
Compare other cars in the Chalmers 
price class on the points we have named 
We are willing to accept your decision 
after you have made such a comparison. 

Our book “Story of the Chalmers 
Car sent free on request, will help you 
in making your choice 


Qialmers Motor Company, Detroit 




I 


ii 

e\ 

I! 



TktoMta" 14 «fl M fc. «. 4 er • I 


•Ha" (4 eyL M k, *J 7 I 


“KT (4tyLS0k.pt) 4 ar ■ Paseeave, 















































































































Janoniy >1, ISIS 


SCIENTIFIC AMERICAN 


Leave comfort, convenience and beauty lines to her 
—she is leaving the price and mechanical correctness 

to YOU 



Tin is tie Celt ",SO” Dele* Electric Storting 
Tearing Cat—tht cketu <tf American vnemanhml 


$1985 


M AKE the purchase of your next motor car a domestic business 
transaction. Recall how you and the wife built the home? You 
bought the lot where values were right and selected the architect on the strength of his 
reputation. You watched the plumbing—you planned the heating plant. You demanded 
nothing but “bests” m the entire construction. 

You left the social environment, the convenience and the interior decorations to her—this was rt^ht 
When it waa all done two things had been satisfied—a woman’s intuitive appreciation of beauty and a 
man’s cold business judgment It’s a combination that can't be beat—take it with you when you 
go to buy your next motor car. 

The character study of the Cole Motor Car at the top of this advertisement is for her eye—not yours 
Dry tabulated specifications are for you and you alone After careful investigation of the Cole and 
other cars as well, your preference will be— 

The New Series 8—“50” 



Its Principles of Construction 

SOtal Cole unit power plant with three point nupetuion and ell working 
puna endured, A motor free from greaae cupa, with automatic lubricating 
•yitem and combi nation Ultimo-ryphoc and force pump water circulation 
Timken front and full-flmtaig rev tale with latge Timken bcarmga Large 
brake tlrunia on wheela equipped with Fireetone demountable nma, 122-Inch 
wheel bate. Gaaollne prcaaure tank and tire rack In rev Straight low body 
with concealed Unger and locki. Deep Turklrh, hand buffed leather up 
bobtery Silk mohair top Clear vUion ventilating wind ■Held and epeedo- 
mater with grade indieptor Solar electric larnpe—:nickel-eOver trimmed. 
Price for Cola "10,” completely equipped, (lit! 

fat addition to tht “50" the Cola come, in two other elated i Cole "40," 
114-inch wheel hate, price, completely equipped, $1615 1 and the 
Cole aix eygnder"60,” price, completely equipped, $2415 

He Afemce In t»ah0—mrnb Mametedt »/ nmiytag tarot 

Cole Motor Car Company 

Inditnapolia, Indiana 

TeB Am tiai ym cm* " m ” the Cab at the New York Siaw m 
January er at tie CAtcage Sim be Febru ar y 


“So far so good”—you say 

All right Now let’s fill out this coupon It 
doesn’t obligate you Back will come the Cole 
Blue Book for "her”—the Technical Bulletin for 
you Your business judgment will prompt you to 
send the coupon by return mail—before you lay 
this magazine aside 

"OUR" COUPON RhQVKST 

COLF MOTOR CAR(O, Indianafomi 
We have decided that the C ole it wonh invert igatmg It ir under 
Hood that we aaaumc no obligation in taking for the Cole Blue Book 
and the Technical Bulletin—to rend by return mail, postpaid 
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Shavinb Necessities 

Until you use 3-in-On* oil on your "safety” or "ordinary” razor and 
your strop, you will never know what real shaving is Don’t scoffl Try it 
at our expense and be convinced 

To have a perfect shave do this Draw your safety or ordinary blade 
between your thumb and forefinger moistened with a little 3-lfl-One oil 
Put 3 drops on your strop Then strop as usual and secure a wonderfully 
keen cutting edge I 

After shaving, again draw the blade between ml moistened thumb and 
forefinger Then no dulling rust can form between shaves This is the 
reason You can t wipe the minute "teeth,” which form the shaving edge of 
every ra/sir, dry mough to prevent moisture from the lather remaining But 
3-tn-Onm ml will absolutely counteract all its rusting effects Send for fra* 
scientific "Kazan- haver" circular and learn how to take proper care of your razor 

Always oil your gun, revolver, fishing reel, talking machine with J-ln-Oa* 
—every th ing else around your house and office that ever needs oiling. 
J-in-O/M also deans and polishes} and prevents rust indoors or out 

FREE Try before you buy Write today for gener- 
* p oua free sample and the 3-1 r>Om Dictionary 

9m mi, wipifaw Is Ids. U*U~. 1 10. L S ^. tim*. Wt*. Aksle 

Three-in-Oite Oil Cosy 42*231 New York 


Lo the freexlus [mint of water, aud 
iKlruiuout, therefore, should tie use- 
obviating the conditions which 
otherwise would result In the cooling sys¬ 
tem frvexiug up In cold weather With Its 
aid. the driver Is enabled to tell at a 
glance Just when to throw his rube over 
the radiator while waiting tor pasaeugers, 
or, Instead of permitting hi* motor to 
run Idlj fur long periods, thus reducing 
fuel economy, he can stop It until the 
temperature of the water as Indicated by 
the instrument, becomes low enough for 
the motor to be started and run for a 
short time to beat the water above the 
danger point again. 

The device can be attached to any mo¬ 
tor merely by drilling a three «tghi-h« inch 
hole In the radiator cap and insetting the 
stem of the device through It. 

Th« AstsmbUs Baa to Eorope 


the Increase, We note that In Greece the 
g ov ernment wlahea to have the pubtte 
asrrice muting aa aooa as paatols be¬ 
tween TrlpoUUa and Sparta and bstwes* 
Lamia and Ktrpmds—. & fcufe m 
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Vitalized Rubber calls 
a halt on “Short Mileage!” 



At last science gives you 
more rubber shod mileage. 

.Diamond 

(No Clinch) 

Tires 

now made of VITALIZED 
RUBBER—a scientific combina¬ 
tion of pure rubber and a tough¬ 
ening compound. 



A perfect 3-Point Rim Con¬ 
tact tire at last 


You can get Vitalized Rubber in 
Diamond Tires—NOW 


A tire containing too much rubber fails to give the nec¬ 
essary mileage because it is not tough enough to with¬ 
stand. road usage. And the tire containing too little pure 
rubber has not the necessary staying qualities. 

Our chemists have discovered the secret of how to mix pure rubber and 
a toughening compound in just the right proportions. The result is 
additional mileage for you. The pure rubber wc use comes direct 
from the trees of the tropics—it is fresh and contains all the vitality of 
youth—it is elastic and easy riding. Then we mix this pure rubber with 
the secret toughening compound, which gives it the necessary vitalising, 
wearing, more mileage quality. 

This scientific combination has been vainly sought after for years by tire 
makers. After IS years of successful tire making we have solved the 
problem—and you enjoy the benefit of our really wonderful discovery— 
m “Diamond” Vitalized Rubber Tires. 


Add to this the Diamond proven principles of proper construction— 
nothing inferior in rubber, fabric or workmanship—and you have as perfect a tire as 
money can buy. 

Here is a combination of easy riding and more mileage advantages you 
can’t get in any other tire today— Vitalized Rubber, Perfect 3-Point-Rtm- 
Contact, No-Pinck Safety Flap, and, if you wish, the now famous Safety 
(Squeegee) Tread—made to fit all types of rims. 


So this tune specify '*Diamonds” — you can get them at any one of the 


25.000 Diamond Dealers 

al your Service 


MOTB—lfym *rt mimi M j wit) tk* mUMf* jm ert ftitinf wuk H ndua j*ur Un ■>- 

1 ^ OuttfYmr Tim," Ithfr** a 


mrtmm M . Ay Hm *&tmm J—^-- - — - 

1* "****■ **** mittmt tie —Mh Mr > 


Fifty per cent of all tinn arc ruined through 
lack of perfect nm contact. 

Perfect 1-Point-Rim-Contart is just as big an 
advantage in tire construction as 3-point sun- 
pension in the automobile 

Diamond 3-Point Rim ConractTires hold with a 
visr-like gnp absolutely preventing the tire 
from breaking above the nm, insuring no nm 
skid—no nm cutting—no nm trouble at all 
Our engineers have mastered the pnnciples of 
Rim Contact construction, and you can get 
the Diamond (No-Clinch) Tire, with a per¬ 
fect J-Point Rim Contact—an important advan¬ 
tage that has been overlooked by all other tire 

No-Pinch Safety Flap 
absolutely protects the 
inner tube 

The No-Pinch Safety Hap that comes in every 
Diamond (No-CImrli) lire will cut your 
inner tube bills in half — because it forms a 
substantial wall separation between the inner 
tube and the nm, making it impossible for the 
inner tube to be pinched or cut under the nm, 
or injured by nm rust. 

1 his No-Pinch Safety Hap is niadt of the best 
grade of fabric, and is finished w itli a “Kather 
Ldge” as a further protection against inner 
tube cutting 

There is no rubber in this flap to adhe re or 
vulcanize, so that the inner lube can be quickly 
and easily removed at all times—another big 
Diamond advantage. 
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wm tihe AataewbU* be Di 
fay Imwif . 

ICH*M tr*m sags *> 
It* tat nhowod the followtns t 


Among tha devices made In A 
which liave proven iwcewfiil, a. 
moat be made nr the l nhenml, 1 
llart-Parr (tractor), Twomblj, li 


llnnal Hurt eater (tractor) 1 
tor), Qaa Traction (tractor) 
Weiia (stationary), Hornby Aekrot 
\ergne (stationary) A number t 
In the experimental stale 
In Us experiment*. Ur Hull 


found that a Ford ear fitted with hi* de¬ 
vice will give 28 miles a gallon on kero¬ 
sene and 32 on gasoline as bought at ran¬ 
dom In Detroit This Is s per mile cost 
. of 035 cent for kerosene and 0.0 cent for 
gasoline (based on 10 and 20 cents) Mr 
Holley slates as a result of several year* 
experimentation In this line that he be¬ 
lieves “the kcroneue carburetor will be 
. u»od largely lu the commercial Hue, such 
as delivery wagon*, motor trucks and com 
me trial boats at an early date. As to 
* | motorcycles and pleasure vehicles, It ha* 
a future but gasoline will lie used for a 
I fotiMldcrablo period ” 

'| The makers of the Vnlverral state In 
| their guarantee that “The device will give 
a greater range of speed control than 

I cold gasoline and a range equal to heated 
gasoline, that It will give from 10 to 10 
per cent more power a pound of fuel on 
kerosene than on gasoline, and back up 
11 both claim* 

>| These Instructions and thu foregoing 
i seem to show that there Is a big future lu 


Fuel Make. Kntry Number £ 





“There s Where You Are Wise! 

That Other Fellow is a 
Menace to Everyone** Safety” 

Nine-tentha of all automobile accidents are caused by 
skidding and by foolish dependence on rubber alone 
In these days of crowded streets and congested traffic 
the motonat who does not take precaution to guard 
against every possibility of disaster is next to criminal 

' Th. ever preunt danger that la quits aa much of a 
terror to tha azperiancad driver aa It la to tha novice la 
•MHng There ta nothing that make* a man loan hla 


Weed Anti - Skid Chains 

VS 

Slipshod Traffic 

Traffic policemen, by the hundreds, interviewed in all the 
large cities throughout the country, express the unanimous opinion 
that their work would be greatly reduced, that nearly all tktdding 
accident» would be eliminated if motorists would take the 
precaution of always carrying WEED CHAINS, and putting them 
on when the roads and pavements are wet slippery and uncertain, 
or covered with snow 


Some of these guardian* of 
public eafety go so fiar is to 
say that the time Is not far off 
when State Legislatures will 
make the uee of Weed Chain* 
compulsory, for the protection 
of life and property 
Make Safety Yoon 
Take no chances. Fully equip 
your own car with WEED 
CHAINS and insist, for your 
own protection, that other driv¬ 
ers do the same. 


On the Rear Tire* 

they afford perfect traction and 
adequate brake control. 

On the Front Tire* 
they act as ladders to enable 
the front wheels to easily climb 
out of mud ruts, car tracks and 
all uneven places in pavements 
or roads, always insuring abso¬ 
lute steering control, eliminating 
all chance of the front wheel 
skid 


If you haven’t a set of WEED CHAINS, or if you have a 
pair for the rear tires only, get a full equipment now. 
Delay is daiweroua. Stop at your dealers today and 
WEED CHAIN your car to eafety. 


For Sale by all Reputable Dealer* 

WEED CHAIN TIRE GRIP CO. 

SS Moore Street New York 
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Lnnt Stroke (omil flnlbl* and nolasluM Adjmtnbla ventilating ■ml rain vUkn Wind 
Mntra with endiowou TilM. Shield. 

LrflMdabrln. Center Control Multiple Jet Carbaretnr 

Orarklkih Klertrtr Starter ovdly operated 11 litre* her ideally liand .Speedometer 

by (imply tow-hlnn ■ button with hot Tire Carrier In leer 

(lrayfcDwvD Dynamo KlcrtrlcLIabUngSyatea. Kail-Beating Hear Aile. 


A lJS}Enn^5fJ*hirSiiry“^iSEIb? , " nt ” 

Tin- Pump. Intejcral part of motor Inflated 


National Motor Vehicle Go., - Indianapolis, Indiana 


ERY COLLECTOR IN AMERICA WILL BE 
INTERESTED IN THE SERIES OF ARTI¬ 
CLES TO APPEAR EACH MONTH IN THE 
PAGES OF THIS MAGAZINE. ARTICLES 
UPON SUBJECTS WHICH WILL PROVE 
A DELIGHT TO AMERICAN COLLECTORS 


COLLECTORS’ DEPARTMENT 

- -of- 

AMERICAN HOMES 

AND GARDENS 



MUNN & CO., INC. 

PUBU8HFR8 

361 Broadway, New York 


hae accumulated rubber to be Med In tile 
product* tor which It lit Intended. 

For calendering rubber, a machine 
pelted a rubber calender Id ttaed. Thin 
machine Is made with three and eome- 
tlnwe (our beery roll*, capable of eery 
floe adjustment The rubber from the 
green-atnek storeroom lx flrat warmed np 
on a email mixing mill and la then fed 
lietwetm the roll* of the calender, coming 
through In a thin aheet of required thick 
newt, and la wound up in a lluer cloth 
and aent directly to the department*, 
where It la used for lnnnr tube*, druggiatx' 
Himdrlea, etc,, where only rubber and no 
fabric la tuwd. Where the rubber la to 
lie applied to fabric, the fabric la put 
through the calender roll* with the rub* 
and the rubber la literally ground 
the fabric. Fabric thua treated la 
I known to the trade an friction, and la 
generally used In the manufacture of 
pneumatic tlrea, belting, hoae, etc. For 
boot a, abooa, and other special work, cal 
endora are need which are equipped with 
roll* engraved with the ahapea of thn 
aolea and other iwrta of the article* lu 
qlleHthm, ao that the aheet of rubber coni 
lug from the machine haa imprinted on It 
the ahaia-a and thlckneaa of the article* 
for which It la Intended. 

After panning through aucli of the pro- 
coaaea deacrlbed an are required the rub¬ 
ber la ready to be made up Into the varl 
oua article* known to the rubber trade, 
mich at boot! and ahoen, m&ektiiUailim, 
waterproof fabric* for ballooua, aero¬ 
plane*, tenting*, etc, niechauteal goods 
«uch uh rubber heel*, horeeehoe pads, 
jmckiiig, tiling Butumublle and other 
bumpem, artificial fl*h bait, etc., drug 
gtala' Humlrlcn, Much aa minting IhjUIkh, 
nlpplea, ayrlugca, bulb*. hot water bottles, 
tubing, etc, tobacco pouebex, rubtmr belt 
Ins, golf and other ballx, limuluted wire, 
fire and garden boat). Inner tubtw lire* 
and the many other cunimodltleH lulo the 
manufacture of which rulriwr eulera. Aa 
tlala article haa to do more eapeclally with 
the manufacture of automobile pneumatic 
tlree, we will omit the varioUH method* 
need In the manufacture of the numemuu 
artlelea mentioned above and pass directly 
to the manufacture of pneumatic motor 
cur tlrea mid Inner tubes. 

When the Unit pleaaure automobiles 
were imide In mi> qnantltleM the tiro uaed 


PETE SAYS 

rvaworiwdea thajobfarthk 
BMBytjMrbatMwktw t 
had an oibtoM to wqual fhm 

Carborundum 

Sharpening Stone 




developed rrom the original wagon tire 
to the preaeut various types of improved 
motor truck tlrea, and ao-atlled high effl 
deucy *olld tlrea, uf liecullar tleslgn, to 
give the desired resiliency and wearing 
qualities. 

The Birth of aa Automobile Tire. 

From the calender room of the rubber 


factory, the stock la received In the auto¬ 
mobile lire deportment. In the form of 
large rolla of rubber coated fabric, and In 
rolls of aheeted rubber of varlona thick 
uemes and width*. The robber coated 
fabric la drat cut Into atrip* of proper 
wldtha ao that the edges will extend from 
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a Htrt|> of fnbrlc culled the breakor-sU-lp, “ M «» iwhuw to tlie apllcir*, 

generally lielng placed undenieatb. and cement ““ buffcd eud " aud "l’ 11 ™ Ur 
the building of tbe Uro no completed. together, placing one open end within 
other making a lapped aeam around 

Hew the Tire la Cured. tube about 2* Incite* long. The centum 

In the general method of curing, the uaed In apllcing U generally cured by an 
tiro la allowed to remain on the core, and acid which chemically vulcanise* the rub- 



ou the atdan of the tiro, Attar the flaagaa 
at* faatwiod Into ptooe, the whole la 
eroea.wrapped, the croaa-wrapping ooce 
lag la direct contact with the tread. The 
tire In this eoodtttou U than put faato 
t*e huutar upd nfeenlaad, glrltig tho so- 
*«•* wruppud trend tin. Sfffl InMher 
M0MI 1*4* Inflatu a Mud at'eks- 
* 8 * **M w* placa 


Quality Equipment for Automobiles 

GRAY & DAVIS 


rolled down In tbe name manner, Ihe are able to ad\ance atrung argumenta In 
lieadu lielug put la at the proper time, aurpurt of their respective methodic 
according to the alxe and the nitmbnr of _ __ . , , _ , 

pllim to be uaed After all the pile, haw, Thf Thw KIb<U ol lB "« r Tub «- 
lieen put onto the core, the mwnllod cuter lu,,pr " ,l>eH for I»n*iinuitlc tires may be 
niblier is put on. This cover rubber la cta “ c * 1 thret ‘ heodlngo, according to 

generally a aheet of rubber about one tho method ll ' ,wl ln «>elr maiiufm tore, 
sixteenth of an Inch thick or more and of vl *~ tul ’ w - rnll « l tubcw - “ lul , » 1 ^ 

tbe same compound aa the rubber on the “«hliu» H > f " r ,hp 

fabric. her of tubes come under the first two head 

in the case of tbe machine built tire. ln * H - F,,r tbe rubber ta 

the rwo.lt la tho same, but the stock Is ‘" k ™ frum »>* n,l <' n,I ‘ ,r In the form of 


LLclnc Lamps 
Lighting Dynamo 
Electric Starter 


GRAY & DAVIS products offer maximum efficiency. 
They add ao much to safety, convenience and efficiency, 
that you cannot afford to disregard this equipment when 
purchasing a car. 

—~ As a car owner, or 

ELECTRIC STARTERS (6 volt.) prospective OWIUf, 

Positive in operation Rcmarlcihly power * r _ : 

fui Acquires but a 6-voit battery winch n you may be interested 

^r o »p.;- e h ^,,.'^ n h" u ^ in knowing that over 

propel a car 2 m.iet thirty of the leading 

manufacturers of 

the engine Ii light. Jampa. chargee baiter- America and rVUTOpC 
lei and fumithea current lor the Electric v i , i nn iu 

Starter In u.c over four year, rhorough- have adopted It RAY 

l >’ rel “ bl ' & DAVIS equipment 

. , L t for 1913. Undeniable 

GRAY Be DAVIS lampa offer the higher . , 

type of aulnmohilc illumination rhey are evidence regarding 

po^'indbrdl^midgreatly wl.Uoe.o th(J qua]lty () f 

___ these products 



If you would learn the real pleasure of motoring, purchase an 
automobile equipped with GRAY & DAVIS Hectnc Lamps, 
Lighting Dynamo, Llcctm. Starter, or all three in combination 

Writ* fmr in f mrmmttmm 

GRAY & DAVIS, Inc., 55 LsudowM St, BOSTON, MASS. 

Manmfaetmrmn of Amtomobilm Lamp*. Dyna mo a and EJoctric Start era 


1 

*$• " ,;i ' • 'r. •'".iv.. .v.- I 
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Tobacco 
Is My Hobby 



trilm. and are chat-pd with the mpoud 
blllty i»r seeing that driving lleenae* and 
regltdrattou and tax doe* have been paid 
lu the country of origin. The Interna 
tlonal Driving IJccutte, which ha* been 
put Into line during the ixut couple of 
jeon*, lu no way preclude* the obligation 
to conform to the demand* of the cue- 
tom* official* and. in short, In one way 
or another thl* aenrlce work* In conjunc¬ 
tion with tfw roads control branebea of 
the respective government*. On certain 
of the Mwlm pauses, all of them in fact 
that are open to automobile traffic, not 
ably the Hlraplon and the Malnt Gothard. 
u running time card, as It might be called. 
Is Issoed by these name authorities limit¬ 
ing the passage over the uiountalu road 
to a certnln prearranged time schedule, 
Ihl* in an attempt to regulate the speed 
mi these dangerous mountain road* and 
us such It certulnly does wurfc effect! voly, 


coffer* of the national treasury Includ¬ 
ing bicycle* (of which there are three 
million circulating lu France) there la 
contributed a sum equal to nearly three 
million dollar* per year When the day 
comes—aud there are sign* visible which 
point that way—that this nun entire, rave 
the cost* of collection, I* devoted to tlm 
building of automobile boulevards, coll 
them by what name yon will, at any rate 
thoroughfare* Intended only for fant tnf 
Be, France may be expected to doable her 
lead over all countries of Europe a* the 
automoWlUt’* paradise. In this connec¬ 
tion U Is worthy of regard that automo¬ 
bile regUtration In France Is considerably 
lees than a hundred thousand vehicle*, 
the largest French manufacturer produc¬ 
ing only something like seven thousand 
chassis in a twelvemonth The result Is 
that there are six miles of the finest road 
way on earth for rath automobile that 


Men who hkomild, dain¬ 
ty smoke* will enjoy those 
rare cigars Men who< rave 




s paid Into the general 1 jet only been scraped o 


Partnership Uae of a Motor Car 


™.««e -■ 

iryiMi in dellchtHl *nd wUh to ronunut 

s tsufc ejsnuwi '"“"r.s 

J ROGERS WARNER 
TOg Ksb. Bask BsMlss Buffalo, N Y 


Use KEROSENE Engine Free! 



OILDAG 


It Prevent! Wear It Increajei t <nn 
It Increases Power It Reilurei I-ruti 

/dKh •s? iwaiSaJSU'nj!"" 


SELENIUM AND ITS REMARKABLE 
PROPERTIES an fully dewilwl m Saret.be 
Aaiencaa Supplant* 1430 The paper a illuatrtted 

by-mnaa Pm 10 ereu. For aalo 

by Moon fit Co, lac aad all aewalnkn. 


SAVE‘ 50 ■ J 


a Watar Raised t o Any Haight . 


ffissm 


| OVNCE there are a great many person» 

I k^whn have Iks n deterred from buying and 
using automobiles by the cost of running 
and maintaining then), the suggestion that 
two or more men go into partuurshlp in the 
ownership of a ear and divide both the 
< ost of the machine and the expense of unrig 
it offer* a possihln solution of thu problem 
that confront* thousand* who greatly de¬ 
sire tn enjoy the pleasure* of motoring but 
have not felt in position to do so 

The idea is new but there are a number of 
rosea of the kind, one on Long Island in 
which seven friendly neighbor* in a sub- 
urlian plain liought a ear which 1* kept in a 
public garage and used to take them from 
lMr homo* to the railroad statimi in the 
morning* and to meet them at the station 
m the evening, in addition to this, each 
part owner I* entitled to the uae of th* car 
ono day each week 

No doubt thorn are thousand* of families 
that would gladly pay half or a third or 
quarter of thu oust of buying and keeping an 
automobile, yet who would put off indef¬ 
initely the buying of a car for their own 
individual use 

There are two fundamental plana on 
, which oopartnership ownership and use 
1 can be camod out The simplest n an even 
division of all expanses, irrespective of the 
personal equation, whioh has the advan¬ 
tage of rendering bookkeeping or aooount- 
keeping unnecessary and avoids dispute* 
over liability Tor damage dono by careless 
1 driving, inexpenenoed handling and various 
small abuse* Under suob an arrangement 
J one owner may get more mileage out of the 

• ear and tires, carry more passenger* and 
generally get a larger return for his money 
than lus partner If the partners are par- 

' tieularly good friends or relatives and are 
indiffun nl to small differences of this kind, 

• tlm matter of dual ownership is extremely 
| simple llut if, on thu contrary, it it dc- 
, sired that neither shall pay less nor more 

than Id* use of the machine makes equit- 
- able. It become* necessary to divide the ex- 
pi ones into fixed and variable charge* Tho 
fixed oharge* Include the coot of the oar and 
of any equipment nutwequently purchased, 
storage, Insurance, and overhauling and re¬ 
painting when these are agreed upon The 
variable charge* are those due to aotaal use 
of the machine, such as gasoline, oil aad 
other supplies, tire w*ar, cleaning and so 

I forth 

It w evident that lb* fixed oharge* should 
be divided equally, but the variable oharge* 
should be paid by the partner* aoeording to 
their actual uae of the ear and liability for 
» them Thus, if the ear 1* kept In a private 
garage, the bills for riffiple storage could be 
. rendered monthly and paid equally by the 
owners or alternately aa agreed upon, but 
i 'the bills for washing, adjusting, polishing, 
gaaoltnu, and oil should be radared weekly 
I so that each of the owner* oaa pejr th* fcffi 


Joining and 
Cutting Metals 

by vanota processes a treated 
very fully m die Scientific 
American Supplasnant, 

The following issues wiB be 
found valuable to every worker 
or worker of metals: 




for the week during which he actually used 
the car This is on the assumption that the 
ear is used alternate week* by the nopi rt 
non, which i* likely to prove the moat satis¬ 
factory arrangement. 

In order to avoid misunderstanding. It is 
almost imperative that a carefully thought- 
out agree muni lie drawn up in duplicate 
and signed This would state definitely the 
week* on which each owner would have the 
use of tho oar Thl* gives each the advan¬ 
tage of an equal number of Saturday* and 
Sunday* They can trade off their time 
when ono or the other u to be away on liuw- 
nou or vacation Should any difference* 
arise over this or other matters, tho obvious 
way out without causing ill fooling, is for 
one to offer to sell hi* interest or to buy 
his partner’s. 

A full Hue of Insurance covering losses by 
flic, theft, accident nr nollislon should he 
uamed and the payment of the premium 
divided equally Tho policy should cover 
nmall losses as well as the major ones, which 
is poeahle under the "full coverage' clause 
provided by the insurance companies. 

Tires, like gasoline, are consumed and 
the consumption boars a close relation to 
mileage and to the way In which the driver 
use* the car Therefore, it would probably 
ho wise for each partner to keep a record of 
his mileage and pay his part of the tire bill 
on this hams. Repairs of puncture* and 
blowout* would be chargeable to the one 
using the car at the time they occurred, ex¬ 
cept in cases where liny resulted directly 
from cuts or other injuries known to have 
occurred while his partner was using the 
machine Damage* impossible to trace 
clearly should be divided equally 

Miscellaneous small repair* aad replaoe- 
menU, which are not covered by tho manu¬ 
facturer's guarantoo, would most equitably 
be charged against the one using the ear at 
tho tune the fault developed Of oourae, a 
break might occur during D't use of the oar 
as a result of some unusual strain occas¬ 
ioned while A had the machine out, but 
this is an eventuality aa likely to occur one 
way as the ulher 

A su c c e ssful carrying oat of lb* plan 
herein outlined it dependent upon the 
common sense and spirit of fairness that 
animate the parties to the arrangement. 
Each should constantly remember that be 
u entitled to only half tb* uae of the ma¬ 
chine and that hb partner, by putting up 
with the same limited uae and dual respoa- 
dbllity, is really raakh* It powdbte for him 
to enjoy the uae of a ear at all 

What the annual exists to each an likely 
to be may be art! mated approximately 
from the following table of itemised cost of 
m ai n ta inin g two different type* of fhmfly 
touring oar, one a foar-paraenfor fight «*r 
coating |1,10Q and the other a flye patera 
ger ear of about double the wrigfct and 
power eoetiag tt^OO 
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MUNN Sc COMPANY, Inc 


361 BROADWAY 
NEW YORK CITY 


Soldering and 
Brazing 

for nearly al metals, mdudmg 
such difficult ones as cast iron and 
aluminium, have been the subject* 
of hind reds of paragraphs a the 


agg 
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YOUR NEW ELECTRIC 


See that Your Pleasure Car or 
Truck u equipped with the 


Westinghouse Motor 


rj*HE automobile you can uie 
I upon every ocean on and 
1 n iD weathen, and that 
cornea fint to meet your require- 
menta durmg eight ram;, muddy 
and anowy month* m the year, la 
the electric. 

The motor of the electric a the 
moat dependable piece of ma¬ 
chinery ever devned. and built 
aa all Wahoghoufe Mot on ate 
built need never cause you a 

The coat of running an electric 
■a negligible m companion with 
other can. With Wertmghouse 


Motor equipment and reasonable 
care you may depend upon your 
electric vehicle to give you years 
of perfect aervicc 

When you inaiat upon 
the Westing bouse Motor 
you nature yourself ell the 
newest end moat approved 
features of electric vehicle 
motor construction; a 
strong, powerful motor 
with comparatively hght 
weight, full protection 
from dust and mud, no 
undue drum upon bat- 


dependable transportation than that given by the 
electric equipped with Westmghouse Motors. 

We w31 be glad to give you any special mfonnation about dcctnc 
vehicle* foe any purpose upon request The names of all electrics 
eqiupped with Westmghouse Motors may be had for a post card 

Westmghouse Electric & Manufacturing Co. 
East Pittsburgh, Penn* 

D«pl. M.J 

Salas Offices la 4S Aaaku OUm IffNualaS*ac iHswlU W«U 


•>. • x • I^I»x^x^x♦r^I^x>x»x»l^x»x»^»x^[»x^x^x^I^x^x^x•x«x^fr , 


modem *J idem of Interlibmry loon* 
the bibliographic mllleidiim will he pretty 
nearly attained 

1 “ending micb a conmimmallon a hand 
book idmllar to that Jnat puhllahed hy the 



A Little Detective 
on a Great Machine 

Accuracy is the basic principle of the 
Remington Adding and Subtracting Typewriter 
, , , dJ . /Wahl Adding\ 


In the ->rw iiearord, mu*., Free runiic 

— - — - - • - - - Ultrary The Herkahlre Atheiueiun, at 

VAMTED—SALESKX AMDSALESfONEI Mttiilleld, Mnan, has a collection of ad 

dr q s mi at agricultural fall*. Cornell 
l‘illvender Uhniry baa a Petrarch collec¬ 
tion of 3,700 volume*, and a Dante collec¬ 
tion of 7,000 volumm (exceeded In Import 
ance, if at all. only by the collection In 
the Rlbllotoca Nationals, In Florence) 
Williams College Library hsa 103 volume* 
relatlus to lTuodrua, Harvard Vulvemlty 
hsa s collection of Yiddish literature num 
(wring 4,000 volumes and 1,000 pamphlet*. 
The Masontr Library of Cedar Rapid*, 
laa the moat Important collection In 
the Doited States on freemasonry end 
Mate! totdoa. which la 1H0B numbered 
about 18,000 rolnmee, of which 0,000 were 
18 foreign language*. Tha Library of the 
Ssprasas Coendl of tbs Aadaot sad Ac- 
«ppted Scottish Rite of rreeuMiso o ry, la 
ftoshtoitos, has a c eBse Mou of short 



The machine is accurate. But this 


wise it admaniiket to accuracy nil those on whose work it 
Affords s cheek 

It detoettemn. Likewise prevents errors. Fewer errors 
ore made in every office where the 

Remington 

Adding and Subtracting Typewriter 


thins that be does 

Thus the mactdnr adds accuracy to mechanical tabor ravtng In 
every kind of work where writing «nd adding nr* done on the same page 

Remington Typewriter Company 
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MaldnftlWreries 


|i ■ vm 


Look around yoar office—are 
your clerks wasting your profits 
doing work by hand that can be 
done in a fraction of the time with 
a machine— 

i^ddresso 


■> y - 
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JU ST PUBL ISHED 

SCIENTIFICAMERICAN 
REFERENCE BOOK 

EDITION OF 1913 

U oaatairm Ml puf« ud 1000 WuatntlcMW la autmiiutltlly 
bound in cToth end tfe> cover curriw a apodal 


The editorial staff ot the Saenbfic American receive* annually over 
fifteen thousand inquiries, covering a wide range of topics—no field of 
human achievement or natural phenomena u neglected The informa¬ 
tion (ought for in many case* cannot be readily found in text books or 
works of reference. In order to supply this knowledge ui concrete and 
usable form, two of the Editors of the Scientific American have, with 
die assistance of trained stat is ti c ian*, produced a remarkable Reference 
Boat, containing over seventy-five thousand facts, and illustrated by 
on thousand engraving*, for which the entire world has been scoured. 
I mm e n se masse* of government material have been digested with pams- 
takmg can with the cofiaborabon of government officials of the highest 
rank, inducing cabinet officers, and assisted by co mpetent professors of 
'vodd-ydde reputaboo. 

S Owing to the pantin g of an edition of 10,000 copses, we are en¬ 
d'd offer this book «t a merely nominal price. The purchase of 
book is the only odegoafa way to judge of its merits. An elabor¬ 
ate cjrcdar, abowag styqramsdf fru st r a tion s, together with four fuD- 
densauplt pages, wwba sent on request. 


N** PtN $1*50 Pontpald 




The Service Recorder Company 


2225 East 108th St 


The Servis Recorder has been purchased 
by more than 30 railroads, for use on switching 
and transfer locomotives 


Ml HtOAOWAY, NEW YORK QTY 


MOTORISTS! 

Save Time, Trouble, Expense Master 
Your Motor. It’s Easy If You Read 

The Modern 
Gasoline Automobile 

As Coutnchom, Opera ft**, Memtenaace sad Repair 

By VICTOR W. PAGE, M.E. 

Co**T» Esery Phase cfModem Aitomobile Practice Latest amjBest Treatise 
Onr 700 (6 s 9) PifM TEN LARGE FOLDING PLATES S00 lUtutrmttmu 

Price, $2.50 
































































SCIENTIFIC AMERICAN 


January 11* !•»$ 



' Westlndies 
Panama Canal 


1»JT the S. S MOLTKE (12,500 
Tona), having NcwYork JAN 
21, FLU 25. MARCH 29, 
1911. and S S VICTORIA 
LOUISE (10,500 I fin*), HB 
N, MARCH II. APRIL 10, 
1911 

16 Days - - 6148 and up 

21 Day* 6160 and up 

26 Day. . 6178 and up 

SPECIAL SAILING 
SS. CINCINNATI (17,000 Ton.) 
29 Days from New York 
Klmiary 1, 1913 


from New Orleans 
JAN 23 and I LB 10 

by S S. Kroapriacataia Cecilie 


Around the 
World 

Sailuii; from San Francisco 
I FURUAR’l 6. 1913 

by S. S Cleveland 

(17,(Kill Tom) 

III) IJAVS - $650 and up 

mi lulling all nri rwan f *p< n 11 
aboard ami unlit irr 

Jamaica and the 
PanamaCanal 

Cmba, Hayti, Colombia, Casta Rica 

Weekly Sailnmshy ‘‘PRIN/ 


Cnka and Jaauica, 11 to 18 daya 
$85 50 

Paaaau Canal 18 to 25 daya 
$140 

25-day Crames, $135 and $140 

NILE SERVICE 

By Ike Superb Steaamra of tka 
Haiakari and Aaffo-AiMncaa 
Nile Co, leaving CAIRO ovary 
Friday, TOURS from 7 to 22 daya. 


HAMBURG-AMERICAN LINE 

41-46 Broadway, N Y 
I BOSTON PHILADELPHIA 
& PITTSBURGH CHICAGO 1 
% SAN FRANCISCO A 
% ST LOUIS M 


The Rubbers of a Gentleman 



— J 


Worn by Mon of Good Tost* 

everywhere because they are dreaav, serviceable and comfortable 
They keep the feet dry all the time In any kind of weather Ever- 
■tirks stay on when you need them most, but they're easy to put on 
and take ofT They do not heat the feet 

At all Good Shoe Stores 


I HE NEW YORK 

9* DRAMATIC 
^MIRROR 


dtabuuud m im nmumD mar wdruoat Kwaumoa kn a naa 




































































Republic Ji/at k-I.t/tc 
Red Inner 7 ube 


Urn is l/l, RtpuUit Rubin r (tmpaii) Am Rn.m 

Where machines and brains 
make tire mileage for YOU 

Republic Sluggard Tread 1 ires give you 
tlu mileage you really ought to get hi cause 
their foundation is nir/u. 

I lu* foundation of a tire i (insists of alternate lav ers 
of falint and rubber And the eftieii in. v of mv tire 
di pi nils to i gre it e stint upon the* nianni r in w Im b 
the tabru and rubber an mated and combined 
I lie illustration above slums the Republu ( den 
der Room—the new “rolling null” of tins rubber 
plant where foil ml itionsforUi public tires a re made 

In this great room man’s skill mil ingenuity and 
modem micliinerv lombini to mike the n\rbt 
founiiation for Rt public I ires Seuntihi, puns- 
tiking care is cvcruscd m every operation from 
testing and drvmgtlie f ibrie to i iliiidermg ( ‘roll¬ 
ing”) the ruhbir md lombining the two under 
proper heat and pressure 

Anil on this nir/it foundation is put tin Stiggard 
I read—the tread of t \tri thickness th it le ives the 
full-thukiiess plim treul after the mitir studs 
eventually wear off 

I lie Stiggird I re id is protution against skid¬ 
ding, md re illy economical bee mse of the i\tri 
milt age it gives v on 

Write toil iv for beautiful folder on this wonder¬ 
ful new C dentilr Room 

T II h Rh PI’ 111 It, R U II II K R COMPANI 
No. si sums, () 

llr in. lies and A|>mcics in the I'l mc'ipiil ( lilts 

REPUBLIC 

SxAgGaR-D 

TREAD TIRES 



The O; /<*■//*// J (f,, fret 
Non-Shid /ne 


Rt public Staxzaid l had Vat Sept 1 


1V0S 

















What Shows Don’t Show 

By K. I.. Olds , Designer 


You’ll see the new model of Reo the Fifth at 
your local Automobile Show. 

It will strike you as beautiful, luxurious, 
roomy—having every final touch. 

But here are things you can’t see. And they 
mean, in the end, more than all that shows. 


Tire Mileage 

Tires on a mi follil I In iliiif 
ii< m in uiiktc|i Tiiv sin iiih 
nil ms mini tlinn all nlln i sin 
mgs tngi lln i Fieri old mo 
loiisl knows tins 

So tins lain I mill 10 |xr unit 
to nn Ilia nisi, lo mill ir» jmr 
tint In tin uitingi (In null 
age J uni miii Iiias tl \ I 
Compare I ham with mill iiii-n 
T in usual liras oil llns lijs* 
of i ai would minv Ilian iloulili 
miiii I in* nisi so tilt* iiiiikam 


No Possible Flaws 

Tlia slii'l in this «ur is twin* 
iiiialircd, to maka sura it nr 
mills with nn mslli rai|iiln> 
llll Ills 

Tin gears lira taslisl in a 
11 iisliing mm Inna, to |ikiu* Hint 
■ mil tooth will xliinil 7*000 
|huiuiIh This fist is usiinlt\ 
inmla with lif;li t haul mi is 

The Minings ara Icslnl in an 
ol hi r mm lime to si mil toil ooo 
i Mirations 

I use ill this inr 100 <lin|i 
foigmgs Tin in 11 up nisi Is 
twin* that of steel i listings 

Kill that gne me lightness 
mid slnngth \ml ludtli ii 
( laws i nii*( iHiur in drop foig 
lugs 

The ..ms purls of this mr 

gat a thoiisnuil ttisjs'i turns 
Thus all the uiiiei laintias me 
i oiuplati'li i imlii all (I hi build 
mg tills Kisi tin 1'ifth 

No Broken Bearings 

I use m this inr 11 roller 

I Hirings II of tin m Timken \ 

II Mil I High T)ul\ 

Tlun lost file turns as liiuili 
as llu usual hall Is in mgs Kut 
good mllai ls*nl lugs don I hli ilk 
initial si min 


No Overtax 

II s tin sudden shot k wliuli 
shows up ll ilirs weakness, not 
llu oidiiinn tests Anil slid 
dan slimks will loim 

To withstand tin in I gne to 
n\hs ami dining |>aits 10 |m*i 
at lit mi i i a] hi■ ill 1 h lie iiiiuli 
them all uinpli foi ii 11 liom 

To linin' them mil I tan one 
i.r llu so i am for III 0011 mills, 
al lop s|iacd on imigli loads 
I nut al its woisl mail pos 
slide load slunk and not mu 
i!ii|hii tail I pail gill e out 

l use 11 null hiuki ill unis t 
use 2 null, 7 li n f Hpnngs I 
list instil sin Is—i Ii I n ill ( 
liitkil, lilllildllllii, manga in si*— 
all to wind otr nil oiii lti\ I 
pilin' lost Isdow safiti in this 
I ten the Fifth 

No Troubles 

That isii t quite due VII 
nun hims lime thin little 
I roubles Itul I la gout to tin 
limit to sun ti mi hli with this 

I mil eiignii is tested ‘JO 
hours on tin blinks, and JN 


In nil s i ii llu (liassiM Thin, nn 
llu long i nut limed tesls 

M i i in huretor is dniihli heat 
id- with hot an and hot walii 
—to sine the lintildes with low 
gimk gasolmi 

I list a '*71 magiieto to sun 
Ignition lioiililia I use n tail 
tnfugal pump, msti ml of a 
siphon, to iiisuie (lie until i u 
tidal uni That tests iilmiit *11) 
extia 

Cant nre built sltiwli and 
taii>rulli, [mils ground ntir 
anil on r I limit nn output to 
10 t ill's dm li, so nothing shall 
he slighted 

No Skimping 

To iiuike tin mi show mi 
minute [iiiIiis, I gne equal inic 
to Hie lliiish 

The lssli has 17 toils The 
liixuiions iipluMs!11 mg is of 


Tliesi i\ln lots I llgun add 
"♦JIM lo Hie tut! ss ii i cost id 
this t u 

Thu int down inti piolltx 
Tilt i ftute us lo fat Ion e'll 
tit III! Till l i nuipol IIS to 
build eii*n pail omsilies 
\ ml to luiumii/a tost we 
build null out thassis 

Kut tin si Hungs sine list rs 
fiom Him to tin timis wluil it 
tests lilt In gut Hit in to ion 
Thai iiisuie to mu sifeti 
i(ononii tmilfoil Tint insult 


gi ii in lit* Itnlbai, llllisl with the 
Is-sl mi It il ban 
Thin are three elet tm 
lights, mill Ilia (luslilsmnl liglils 
an llusli And the whole tin, 
on a iintlei Ilia lioisl, is fillip 
nn kal ti iiiuued 

Center Control 

Oiii ttnlai tonliiil is ext hi 
sue to this ini VII the gam 
shifting is done hi one small 
hiiudli, t iiinplcli Ii out of the 
win 11 is done In milling 
Ibis hninlli null llili'e ini Iks iii 
mi Ii id foul dim lions 

Kotli biakis an o)slillitl In 
foot pedals So no lams al all 
tlog (lie win of the ilrnei Viol 
Hus pi mills of the It fl side 
dine 

No ol lit i tenld loutlid will 
plaasi a mail who mite ilistoi 
i is Hus 


to ini Hint npuliilioii I li hi 
h|m ill Jb tani s in ai (pin mg 
l lluil dial mi ustrs, molt 
mil more, an mining to look 
foi llns tl iss of i in Oiii oul 
[Hit is alums linn Ii on isold 
And tills ii.ii, with bl) 1)00 (\ 
t clh lit inis lo nn i it ilil, tin 
demand will Is* grand r than 


A thousand daalon are now ready 
to show this now modal of Reo tho 
Fifth Out 1913 catalog i.alioraady 
Write u. for it now 



Add $200 to My Cost 


R. M. Owen & Co. Reo Motor Car Co., Lansing, Mich. 

Canadian Factory, St Catharines, Ont 
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PnWjabvd by Itnnn a Co. Iramrponud rhulm Allan Moon, PraalcUnl 
rrolaclck l nor™ Booh Ssnatarroad Trvsnuar 


Th. ScUatific A»ricu Pn hl lr. H wia 



Tkr pur/toat of this Journal 1* 1o rirnrd atvuraUly, 
simply and ititr it xltHtilu, I hi world a pmiircaa in acion- 
tifle knmrluliii and Inilaalrial aehicvimrnt 


Comparing the Incomparable 

I N tlio iurlii r jpiinr uf tin* motor truck the relative 
('fttcloncv of dor trio and gasoline driven vehicles 
fiirnu>d II 111111111011 lopli of discussion To dny, 
mull luirllmiimlilp linn prscthull) ceum.il for It In mu 
Mull) nvillwil flint enih (Jim linn Its own dlnlluel 
h|i1ii re or non In* mid II In us< less lo pit out. ngnliisl 
the oilier ivlim Hit \ do not run isimlli I courses tren 
erull) simikliig I lit tUxtrli trmk ixuls In ti rrltorles 
of Hiniill rudliiH wlilli tin gnsnltiu Irutk in pre-eml 
nentl) uduplnl for long IiiiuIh 'lliere tin ixaptlnns 
lo tills (.iHNnllktillon of coume under iirluln comll 
tlonn the gasollm trutk tmi Im um-d to udviuiliiM* In a 
nuinll lirrllor) mid inihuIoiiiiII) virv look hnnls uro 
mude with tleclrk trucks. Ilul un u rule, lurgv unern 
of motor uldilen find It. tiiiiwsnry und economlutl lo 
une isitll th< gasoline mid llu electric Oix-s. 

In llie present Inhuo of Hie H< icicunc Aufuuss lw<> 
motor truck coiiiiiurlsniiH nro published. Iiuncd un ilillft 
from differ, nt nourcen, mid (hit uiqsur to lie nil her 
dlntreimiK fine iiuirtmu Itielf to compsrliia the motor 
truck with the liorm while the oilier duel a step 
furtlur mid euiiiiuireu tin. gasoline with lilt electric 
wuffuu VI unci' Hie question minen wluri lire the 
IKiIntH of coutuct The cotnimrlmiu In luiwil on an 
exmillnglv large uuuibcr of ulwcriiitloiiH mode liy 
the Miuwni hum tin Institute of Tn linnlugy These oh 
is nullum lime Inn cun-full) tubulated, mid It whs 
found tlint the onl) unit common to nil Is the cost per 
mill of oiN'mtlou llie esHmiile at expcuw's bus been 
urj Ihormikhl) summed up It Is distributed uiidi r 
four umln Imiils mum I), the menu snnm innlnteu 
unci' gnrug, or slnlile mid merheud t barges. The In 
M-stlgutuis milluil the dllHnillt of making tliclr estl 
miiti It whs lim-d to Judge the depreciation uf u 
uiHihliu In tin limited Him during which (lie oliserru 
lions wi ri tukin This mmld mil ls< luimil uu the 
work of old min hints Hit motor trmk Is still under 
going ill vi Inpim ill mid Is coustuntlv la lug Improved 
mid no doubt mw milt bines, nlthoiiich llu \ luiu nut 
)il shown ilnlr work un luiigir Hied tlimi llie older 
ones. Hesplt, these dltlkiiltb'M flu Institute Inis .nude 
a coiniairlHon nhith wi him trunsluliil Into n pie 
lun on piihc TO Till resull Is startlluir Indinl It In 
rcniurkulili llail On liorx, Is not so hois lessl) outclassed, 
imrtlf.Illurl) for llkhl dillvir) us we laid Imiii led 
lo iN'lkti In pri \Ioiin nini|sirtHon >or luilf ton parcel 
da Mien wagons, Hio bursc-draw 11 tehltlo eosls only 
two etuis |s r mill mure tliiiu llie i hi Irk mill It la 
uituullv two mills |sr mile <lieii|H>r Hum the gasoline 
lelikli Iuii with llu two-ton relilile he liuldu his 
uwn. und ll Is not until ll Ims missed Hu 15ouo-isiund 
murk Hint tin inisollue ciirvi luti rents tho horse 
cum As wi proceed (tiwiird hemb-r ti hides, It will 
Is mn Hull (lie gasoline trmk Is gradually cniqilug 
up on llie ilntrb truck uud lemlnic the horsi* drawn 
trmk fur Is hind lu fuel It hsiks ns If the gusulluo 
t urn would < mss the i leelrlc < une somewhere between 
the six mid Ni mii ton murk 
<>m iiufsirtmil frntor wi lime so fur merhsiked, 
nil mill till ixtiul of ll niton covered li) the various 
till's of trucks Tills Is ii ui'isi Imisirlmit iniisldern 
Hun Tin InsHliih tills us Hint the territory covered 
in mill msi Is iiHsiiiuiil In Is within fnlir miles of the 
bolding is'lul Thilt ut once explulns the issir showing 
of Hie gasoline truck The kuhoIIiu truik hns been 
taken out of Its element to nuuimn ll wllli the other 
two t)|s* Is It not like comimrliig n Marathon runner 
with sprloti rs over a une hundred yard dash? 


la Defeoae of Brain Property 

I N the bearing* before the Committee on Patents, 
held to receive the view* of Inventor* and manu¬ 
facturers on the Oldfield Rill, which seek* among 
other things to compel a patentee to grant licenses un¬ 
der certain conditions, the fact that the American)latent 
system, since Its foundation,haa given to the public—aa 
distinguished from the patent owner—greater advau 
tages In profiting from Inventions Hum the public has 
ever had or ever seriously demanded has been com 
pletely overlooked. That the benighted constitution 
makers one hundred and twenty five years ago could 
actually hme tucked Into that reactionary document 
a iHece of the must up-to-date "public ownership” Idea, 
by fixing a "limited iwriod" for the private owmershlp 
of nu Invention, la a notion still so novel that It Is 
hardly Lo be woadered at that statesmen who have 
ceased to reud the Constitution should entirely miss It 
* atont are loudly demnudlng Unit the laborer 
the tiling that he produces. That Is exactly 
Unistiluliun granted to the Inventor, for the 
i uctiuilly allowed to own for limited periods 
Hull he crootod Why then reduce to noth 
iglo successful socialistic property Institution 
-crnuientl 

The full significance of the reactionary measure that 
Mr Oldfield would like to seo enacted Into law, can be 
appreciated If we translate tho terms of his bill Into 
another language, ns it were. If Congresa should sol 
omnly determine Hint If anyone ptrmlts his real estate 
to go unimproved Ids houses to remain unoccupied, 
hls horses to stand Idle, or his clothing to hang unworn 
for more than three or four years, then anyone else 
lu the I nltcd Ntntcs may hull him Into Federal Court, 
and by legal proceedings extort the uucuudltlonal per 
mlsslou to build on that real estate, lu occupy tho 
houses, to us« the horses, or to weur the clothing, 
simply ii|s,n inning lu tho uiifurtuiinte owner a sum 
wliltli the court, ufter some guessing, deems Just," 
we would have almost nil exact parallel to lliu doctrine 
that Mr OhIUuld seeks to engraft upon our puteut 
system 

The punmsc of the imtent laws of the 1 lilted N tales 
seems to hate been Ignored Wlial dues the public 
dt tunud Y Simply disclosure of Iho Invention and the 
right to enjoy It unrcstrictedl) after the lapse of a 
cirtalu period. If the limited monopoly that tho In 
venter now receives I* curtailed In the runnucr pro- 
I •used, we may cxia-ct to flisl maim fuel arc rs refusing 
to tnke out intents uud enden\ orlng to keep their 
processes scent 

Indeed ivin the present patent system Is not quite 
llliernl i iintigli for some Inventors. Dr Itnekelsnd tesll 
lied ls<rore llie couiiulltee that a well known photo¬ 
graphic |*i|K'r that he mice mnnoftittured la still mado 
by a seeri't process, and Mr II Ward Leonard, a dls- 
tlugulsbiil electrical cuglucer and Inventor, staled Dial 
certain enamelling processes of hls were not puteuted, 
liul were carried out lu secret The Inventions of ls,th 
meu are valuable, yit It Is doubtful If the public will 
ever uiijoy Hum Id llie iiiunmr coutemplntud by the 
present imtent lows. Sir Ilcury Rcsseniar, In hls 
fsHcluullug uuloblogrupli) tells us that ho Invented a 
process for making bronw and guld powders, which 
process he kepi sn.nl, wo licllcvi, for a number of 
ycure. Out «f that -mi rot process hi mado the fortune 
which oflinvanl «nuhled him lo engage lu the costly 
experiments tluit eventually gave tin world Bessemer 
steel If the kngllsli imtent laws had been somewhat 
more liberally framed, Bessemer would uot have been 
allowed to enjoy a monopoly which unqucstlouably 
doiirived the public of a great right. 


The Block Signal and Control Board 

I N view of the present widespread public Interest 
In the subject of safe railroad travel, we direct 
Htleutlon to the fourth uiiiuml reisirt of the Block 
Htgnnl a lid Trulu Control Hoard, a document which 
should lie In llie hands of every olio wlio Is giving or 
about to give prartluvl attention to this matter Copies 
can be obtained either gratuitously or at a very small 
price on aifiillentlon to the Huisrlnteialent of I*ulillc 
Documents at Washington The report not only gtvwi 
n ntasmd of whut hns been douo lu the way of either 
encouraging or compelling the railroads to Install safety 
a|ipllancoH but (uud this Is perhaps ovcu more Import¬ 
ant and llluminatlug) It outllucs tho proper attitude of 
the Government to tho railroads lu the matter of com¬ 
pulsory legislation, nnd sounds a timely note of warn 
lug as to the Inadvisability of busty legislation, that it 
to HHy, of legislation which runs uheud of the actual 
state of the art, particularly as regards the question 
uf automatic train hIo|m. 

Let It not he suptswd from wtmt we have said above 
that the claim of the railroad oflicUU made at the 
recent Investigation of the Weet|>ort disaster lu this 
city that there was no practicable train stop In exist¬ 
ence, Is warranted by the facta. For several yarn past 
the Board haa been carrying on exhaustive tests on 


automatic stops which In its Judgment gave promise of 
being of practical vaJne. Speaking of thoaa testa. the 
report says ‘The Information obtained from teats, 
together with knowledge of the general state of devel 
opnwnt of the art of automatic train control, lead* the 
Board to conclude that there are aevenl types of appa 
rat us and method* of application which. If pot into 
use by the railroads, would quickly develop to a degree 
of efficiency adequate to meet all reasonable demands." 
Yet the Board la perfectly fair to the railroads, for It 
says that It doen not wish to be understood that tho 
conditions of entirely acceptable automatic train con 
trol as formulated by It In the ten characteristic* pub¬ 
lished lo Its reisirt (seo page 07 of this Issue) are fully 
met by any one of the devices It has thus far exam¬ 
ined. In the opinion of the Board the art of auto¬ 
matic train Control Is “still largely in the exiavrlmental 
stage." but It coiwldera that It t* far enough advanced 
to warrant the Installation of available devices with a 
view to 
for safe 

it 1* 

touch with railroad matters that, hitherto, the rail 
roads hare not only fnllcd to show any disposition to 
encourage the invention and development of tho auto¬ 
matic slop, Imt that they have been, In most cases, 
strongly averse to It This opposition certainly cannot 
be due to a belief that the production of a satisfactory 
device of this character Is mechanically Impossible 
for the mecliuntcal or electrical elements Involved arc 
not materially different from these used by tho rail 
roads In the every-dsy alteration of their Interlocking 
and block signals, train brake*, nnd other devices. The 
average railroad management Is desirous of getting 
the largest amount of traffic tswslblo over Its linns In 
tbe shortest possible time and. Incidentally, of doing 
this wtill the least amount of risk either to rolling 
stock or itHHHoiigers and employees. But unfortunately 
there Is a tendency lu slight the second consideration 
lu favor of the first Certainly tho cry of safety 
first’ hns not been the ruling principle 111 railroad 
o|ieration and the Board Is perfectly Justified lu its 
opinion Hint the question of tbe actual deslga and 
couKtruotlou of the apisimtus necemHry for automatic 
train control system bus not been as great an olwtacle 
In Iho w-uy of Us adoption as the operating question 
involved In Its use." 

Tho hidoistudent Inventor working outstdo of the 
railroads, has done hls port and done If well In pro¬ 
ducing several promising designs for automatic train 
control on steam railroads. The automatic stop has 
lawn proved to he a thoroughly practical device under 
the exceptionally dense truffle of tho New York sub¬ 
way, where so fttr from limiting, it has greatly la 
creased tho number of trains that can be run over a 
given length of track In a glvnn lima with safely 
Tbe Hlnck Signal and Train Control Board has shown, 
by test, that there nro stops suitable for steam rail 
roads which In Its opinion If Installed and actively 
dev, lull'd by the railroads themselves, would soon be 
brought to n point at which they would satisfy all 
requirements of dally operation Furthermore there 
la Just now great activity, expert and otherwise, being 
sbowu lu this field, and undoubtedly additional devices 
will 1st forthcoming for test by tho Train Control 
Board. 

It la evident that the question has reached the point 
where ll la distinctly lip to' tho railroads, and opon 
their alllliide alone will depend tho question of com 
pulsory legislation by llie Federal Government. It la 
certain that tho railroads do not want compulsory legls 
lotion, and It Is equally certain that they can prevent 
It only by a change of attitude and a sincere arid 
earnest co-oiieratlon In meeting tho unmistakable de¬ 
mand of tbe traveling public The Hoard dow not 
believe that at tho present time legislative compulsion 
would be wise, but It doe* believe that tbe railroads 
should be urged aud expected to develop the art of 
automatic train control, ho as to provide dm Ices which 
will meet their opera I lug condition!. This," lays 
the report, "appears lo tbe Board to be entirely prac 
t (cable, and should il not bo dona irllk a reasonable 
drgrre uf rrpedltkm, slept should be taken bp Ike 
Oovrmment to stimulate anoh action." 

Tbe case could uot lie more fairly stated, let os hope 
that this may prove to be that word to the wise which 


AgriraHare ta the Ceago.—ISines the Belgian govern, 
ment haa been carrying out active operations in the 
Congo region, one of the Interesting features la the agri¬ 
cultural work which la being carried on there, and. 
especially the attractive botanical garden and aatabHab- 
ment located at Bala where obaervatiorw are made upon 
the native plants. The area now In use U about BOO 
•ores, of Whioh 300 tore* are devoted to the botanical 
garden proper. The penonnet oomiata of 8 specialists 
In e ludin g an entomologist and a ahemiat, with S00 
natives engaged cm the premise*. An annual (Mid of 
*30,000 Is allowed. 
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of steel. 19 to* Ugh by 47 tot 10X inohas in laogth, 
Meh weighing 44 tons. ISiey will slide vertically in ateel 
gt o orm formed In the ooaorsto pirn which here beret 

befit above the ereat of_. 

serve to regulate the height of Qatun Lake. 

New York Erect* Twelve Theaaand BmMlm**.—Dur¬ 
ing the put year some twelve thousand strueturee of 
variou* Idndi wore emoted In New York Were they all 
dweBlnga for tingle famiHea, the earn of 9307,000,000 
expended would furnish sufflafect home* for a nty of 
aboutsfiOtOOO people. In Manhattan the ram of over 
•110,000,000 wm inveeted in the oonatraetkm of build¬ 
ings. During the year, over «30,000^00 waa expended 
on oflloe buildings alone 

Dtaael Marino Eaglnee of «,**0 Horae-pewer —It la 

authoritatively etated that the German navy la having 


1 oonaUt of two HU of rix-cyhndcr, doubles ting 
engine*, eaoh aet giving 13^00 horae-powar, or 3,000 
hone-power per cylinder To thorn who have oloeely 
followed development*, thla Information will eauae no 
surpriae, for the German* have been making wonderful 


New Gyroscopic Compare a Seecsaa.—A board of 
naval uffioen appointed to teat the i 
paaa, which waa installed experimentally on the destroyer 
“Wordon," have found It to be remarkably free from 
oscillation due to the rolling and pitching of the vetwoL 
Experiment* whtoh have been made with the i 


stopped by Vickers, Ltd., of Barrow, on the construction 
of the Turkish dreadnought “Mahmed Raahad V ” 
The veaael will pmhnbly be joomplotod for *omo other 
power A deter ship under construction by Armstrong 
will also find lU way Into aoino other navy The Turkish 
cruiser “Drama,” of 3,800 tons, has been sold to Italy fur 
•1,000,000 There la no difficulty. In these days of 
feverish naval activity, in finding a ready market for 


> Gear—A t 


baa recently been made at the Vulcan Works, Hamburg, 
of a FOttinger hydraulic transmission gear of the great 
capacity of 10,000 hone-power Thla la one of two trans¬ 
mission gear* which are to be fitted on a new German 
liner The plant underwent a continuous trial of two 
weeks’ duration, night and day, under high load The 
turbine shaft is designed to run at 850 revolutions per 
minute and the secondary or propeller abaft at 170 revo¬ 
lutions. The transmitter ran smoothly without noise or 
vibration, reversing took place rapidly, and the effici¬ 
ency obtained was dose upon 90 per cent. 

A Son-pewer Plant la Egypt.—At Mend!, a suburb of 
Cairo, la a sun-power plant of unusual Interest. It eon- 
data of five reflectors, eaoh 204 feet long, whose cross- 
section la in the form of a parabola, with the generator 
units at the focus. The last-named are of due, built of 
recta n g ul a r section* 14 inches wide. To render them 
efficient, they are painted with a blank paint of high 
boat-absorbing capacity The water la Introduced at the 
lower end and the generator at ita upper end 1* provided 
with a steam connection 4 inohre In diameter The 
reflectors are lined with silvered glass mirror*. The 
plant works brat at a pressure slightly balow the atmos¬ 
phere. 

The N*w Quebec Bridge —The revised dedgn for the 
Quebec bridge 1* re to advanced that details of the 
Principal mmnberi are available. The main span la 1,800 
feet long. The top chord member* of the cantilever* 
will aondat of double lines of 104neh I-bars. The bottom 
chord* will have the enormous dimension* of 7 feet 
height by 10 feet width T'he length tom panel point to 
panel point will be 80 feet, each full panel of the bottom 
chord for one truss will wdgh 300 ton*. Each oast iron 


i pmal point to p ___ 

pbte gfavtare 10 tot in depth, eaah weighing about 60 

The Treretiii Feature of the DM h»e. In the 

ooune Of a paper reoentiy read tay him at Bsrtin, Dr 
Dlsml denied that the eraeottal feature of the Diesel 
prooemwMtheaoto^gnittooof thetod. He etated that 
moton In which the auto-ignition of the foei took pfeoe 
were In use tutor* the Diesel process earn* into being, 
Indeed, he had never laid a data to —t * Ignition in any 
of hi* patent*. What be- - -' ■ 
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Whalen T e le gr aph Station at the Vatic aa.—It la 
•toed that a private wirelem telegraph post ia to be 
' In the Vatican whieh will transmit to a 
and the Marconi w ir e l ess com- 


-—On the even¬ 
ing of January 33rd at the American Museum of Ha/ety, 
the Rathenau medal for the best electrical presses or 
device for safeguarding life and health will bo awarded 
to Thomas A Edison He win be the first American to 
obtain the prize It will be presented to him because 
of his storage battery, which provides a safe power sup¬ 
ply far use in mince, submarine boats, and factories 
where explosive* are made 

Increase In the Urn ef Wkeleee Telegraphy -The 
a nnu al report of the British Postmaster-General states 
that wireless telegraph messages sent to and from ship* 
have increased 11.8 ptr neat beyond the previous year 
The increase Is partly duo to the Jargw number of vessels 
now equipped with "wireloH” and partly to a reduction of 
tariff for vessel* making short voyages. Nearly all of the 
wirelem stations in Great Britain are now m the hands 
of the Post Office, the only private commercial stations 
being the Marconi station* at Cllfdea and Poldbu 

Twenty-seven Years* Pro press In Iaeaadaarant Light¬ 
ing —An English electrical magulne publishes an inter¬ 
esting diagram showing the progressive reductions in the 
cost of the incandescent electric light which have taken 
place since 1885 The improvement has been twofold 
In the increasing efficiency and life of the lamp and m 
the reduction lu tho ooet of current. It is probably not 
by the average consumer at electro ity that 
tho first carbon filament lamps, supplied with 
energy at shout 25 cents per unit and consuming 5 watts 
per (British) candle-power, gave only 200 candlo-hourw 
for 25 cents, with the best type of drawn-wire tungsten 
filament lamp to-day, supplied with energy at 8 oents 
per unit and consuming 1 X watts per candle-power, the 
same sum of money gives 2 400 candle-hours 

Replacing Bedpr ocating Englne-drlvca Generator* by 
Turbine Unite In Englend —In one of tho generating 
stations of London it ib proposed to "scrap 1 ' engiues and 
generators only ten years old, and of 14 000 kilowatts 
aggregate capacity, b oca use the present output of tho 
station Is Insufficient to meet the demand* of the tram¬ 
way* supplied from this station By n placing four 
reciprocating engine units of 1,500 kilowatts capacity 
each by four 8,000-kilowatt steam turblno-gouerators, 
tho maximum output will be hugely increased Two of 
the old seta will bo ohanged at a time and it is estimated 
that the raving in coal will he over >57,000 for the first 
two turbines, which more than offsets the debt charges 
incurred by the ohange 

A New Dtreet-eerrent Steam Turbine-generator — 

The generation of direct-current electrical energy by the 
steam turbine-genarator has linen a problem on account 
of commutator difficulties at the high rotating speed 
at which the steam turbine should run in order to show 
a steam economy comparing favorahly with tile re¬ 
ciprocating engine. In tho effort to solve this problem 
so-called "unipolar” aloam turblnogcnoratore having 
a highly simplified current-collecting device, and re¬ 
duction gearing between the steam turbine shaft and 
the elec trio generator shaft, have been tried 
scheme for direct-current generation is n 
In the form of an alternating-current induction generator 
combined In one machine with a rotary converter In 
this “turbine converter” one member of the generator 
la mounted on the converter shaft and the other mem¬ 
ber (usually a squirrel-cage rotor) on the turbine shaft 
with the revolving field of the generator arranged to 
rotate the him way aa the converter armature, giving 
a net generator speed equal to only a fraction of the 
turbine speed In a set of 500 to 600 kilowatts capacity 
the foil-load efficiency is stated to be 94 per cent 

Magmlfylag Feeble Signaling Cerrento.—Two inter¬ 
esting types of relay for submarine cable work, designed 
to improve on the "siphon recorder” invented by Lord 
Kelvin In 1867, were described at a recent exhibition of 
electrical apparatus in London The problem of high 
•peed working la to cause very feehle transient currents 
to make distinct record*. In one of the new device* the 
object la attained by meebaaieal means. The suspended 
soil ef the relay has two silk fibers running to and around 
a rotating spindle. The slight movement of the owl in 
either direction, by slightly increasing the friction of one 
or the other of the fibers an the rotating spindle, at 
wpply a si 


The raa p en d ed o 
at the end of which ere two tiny thermo-electric 
•onplea forming a T between two little alcohol flames. 
TV tilght m o v e ment of tfaeeofl. by tuning one or the 


Sdcnce 

A Swiss National Perk.—A magnificent national park, 
the largest in Europe, la about to be established in the 
canton of Orisons, Switzerland It will ultimately have 
an area of nearly 80 square miles, all at whloh will he 
wholly withdrawn from human interference and set aside 
aa a biological preserve 

Chaages la the Map of Greenland —A aeries of maps 
presenting the results of the surveys earned out by the 
ill-starred Myliua Erichsen expedition of 1006-08 to 
uorLheastern Greenland has Issn published in the 
tleografiek Ttdekrtfl These bow tlial Greenland ex¬ 
tends much farther east than waa formerly supposed, 
and add about 150 000 square miloa to its area. 

Amundsen's Prop o s ed North Polar Journey has Ixmn 
postponed for a year, at tho suggestion of the Norwegian 
government, seconded by Prof Nanmn, in order to givo 
tho staff inure lunu for thorough training m oneano- 
graphy, the subject to wliuh the expedition will devote 
principal atUuliuu ( aptam ViiiuiuIhku is to lie pro- 
nnted with a gold medal for lu* diseowry of tile South 
Pole, at the annual banquet of the Nntiounl Geographic 
Society, in Washington January Dili 

A Princely Bequest to Science - Tho will of Alliert 
Samson, who dlixl n-eently in Brussils, bequeathed the 
bulk of a largo relate for scientific rcsearche. Two 
endowments are created, on« undir the control of the 
Royal Prussian Academy of Soieuere the other Pi the 
Royal Academy of Boicnoo* at Murnoh Thu 1 Yum* inn 
endowment is worth >500,000, tho Havanan •100,000 
Tho Berlin endowment is to carry out scientific re¬ 
searches into Individual aa well as social ethics Tho 
endowment tar the Munich Academy has a similar 
purpose 

French Expedition to Morocco. -The Geographical 
Society of Paris, aided by the Ereufh Adadcmy of 
Sciences, IhH National Museum of Natural History and 
a number of banking institutions, has organized an expe¬ 
dition which will carry on elaborate scientific explora¬ 
tions in Morocco for four or llio years, and perhaps 
longer Tho party is mado up of well-known specialists 
in several fields, including M Gentil who will have 
charge of geology anil mineralogy, M Ttaugml in charge 
of agronomy, M Bailor}. zoology, and Prof Pitard, 

An Institute to Stndy Fuels.—Under the auspices at 
the Kaiser Wilhelm Heientifle fksnety there lias been 
founded an institute fur research upon eumbusliblea 
The buildings of the institution are to oust SI 50 000, 
and tho State allows an annual endowment of *10,000 
Another endowment coming from the mining syndicate 
of Westphalia and tho Rhine amounts to *25 000 and 
Uih above-mentioned so. lety itself contributed the sum 
of >5 000 It is staled that the buildings of the insti¬ 
tution will bo opened for use oorlj in 1914 and the 
director is to be Prof F Fischer, of tho Berlin iionh- 

Chaagea In the Weather Bnreen The Itivur and 
Flood Division of the Weather Bureau, which has charge 
of tho important work of stream-gaging and river-stage 
prediction, has been placed under the direction of Prof 
A J Henry, lately in charge of the Mount Weather 
Observatory He Is succeeded at the lain r institution 
by Dr W R. Blair Three officials of tho Bureau hnvo 
recently been promoted to the grade of professor of 
meteorology, viz, Dr O I- Fnssig the well-known 
climatologist, now in charge of the station at llultiinore, 
J Warren Smith, a specialist m agricultural meteor¬ 
ology. who is stationed at (olumhus (> , ami W M 
Wilson, stationed at Ithaca, N \ ( Fnrhugh Tnlman 

librarian and supervising examiner of the Bureau and 
W R. Blair, of tho Mount Weathi r Ohs. rvatorj have 
lawn appointed junior 1 professors, a new grade in the 

Tbs Sphygmomanometer is an instrument of recent 
invention for measuring tho Wood pressure The name 
is derived from ephygmoe, tho pulse, monos, thin rare, 
and meter a measure Tho maDomeh r hail is* ii in use 
for some time aa an instrument for measuring the tension 
of Rue* and vapors, and was readily adupl.il to tenting 
blood pressure by adding a rublier bulb and a niff with 
rubber hag attached on tho inside This is placed over 
the brachial artery, above the elbow, and when the 
pressure through the rubber bulb has shut off the artery 
so the pulse cannot be fell at the wnst, tho reading in 
the graded soale at the hi ight of the nohinui or nn roury 
indicate* the blood pressure The normal Wood pressure 
is 125 millimeters In hardening at the ortones, and 
accompanying heart and kidney emu plications, the 
blood pressure is an important symptom to lie studied 
Several of the large life insurance companies require 
the blood pressure to be taken in applications for largo 
amounts One company requires it in all applicants 
without regard to age or amount This company claims 
to have raved 150000 In tarere tho first year in which 
they required tho use of the sphygmomanometer They 
followed the history of oases rejected on account of 
high blood pre s sure only, and found several who died 
within the jrsar of apoplexy. 
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Morins and Talking Picture* 

M OTION picture* are at tbe present time usually 
exhibited by optical projection, enlarged Image* 
nf pictures carried by a long atrip of Him lielug thrown 
upon a mreen or curtain. Thla process U to a lame 
extent the reverse of that employed In taking the pic¬ 
ture*!, to nlTect which reduced Image* of the acene which 
la to lie reproduced are allowed to fall In succession 
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Mince each picture 1 m slightly different from the pre¬ 
ceding one and since the pletiires blend Imperceptibly 
Into each other, the Illusion of movement la produced, 
nnd the observer aeea the original scene re-enacted. 

On August 24th, 1H01, Thomas A. Kdlson filed two 
apiillcntlons for patents, one of which liecaine patent 
nuinlier 4U3.4.2U, dated March 14th 1««, and. therefore 
expired on March 14th, 1010 The apistratiis disclosed 
In thla patent Involves a cabinet having a sight iqs-nlng 
Heroes which the picture film Is continuously moved, 
each picture being momentarily Illuminated when It 
Is accurately centered with relation to the sight alien 
lng This device Is not adapted to preject pictures and 
provides for only one observer at a time A device of 
this character was for a time In extensive use, but It 
has now been largely replaced by the projector The 
other application referred to matured Into patent imm 
her IW91HH on August 31st, 1807, and consequently does 
not, or rather tbe reissues which have superseded It 
do uot expire until August 31st, 11114 The dtvlce cov 
ered by tills patent Is Intended only for taking pictures, 
hut Is, however Illustrative to a large extent of the 
principle Isith of the camera and the projector com 
uiolily used. The apparatus Is shuwu In lias. 1 and 2. 
The tllvu 3 passe* the lens tube on Us way from the 
reel 1 to the reel 2, being drawn along by two feed 
wheels fi, the teeth of which engage perforations placed 
utong each side of the film The film would moro con 
tluuously were It not that tho rotation of the feed 
wheels Is [icrludlcally checked by the Interaction of 
two loathed wheels, the one 20 mounted on the main 

shaft 3(1 and tho other 23 _ _ _ 

on the Teed wheel shaft H. 

One tooth of the wheel 23 
Is allowed to escai* at a 
Mine, nud thus the film is 
Intermittently advanced 
Mounted on tho shaft 20 
to rotate between the film 
and the lens tube Is a disk 
II, whleli Is apertured tu 
permit the light rays to 
fall upon the film each 


machine yet certain feat 
urcs have been used In 
various machines. This 
intent has, therefore, been 
made the basis fur lltlgn 
I lou The Court of Ap- 
Isnils of the Second (Mr 
cult (114 F IL, 000) held 
claims 1, 2, J anil 0 of thla 
indent Invalid on account 
of lietng broader than the 
stale of tho art warranted. 
flHlm 1 covered the com 
blunt Ion of three elements 
(1) any menus capable of 
Intermittently projecting nt 
such rapid rate as to re¬ 
sult In persistence of vis¬ 
ion Images of successive 
positions of the object or 
objects In motion as ob¬ 
served from a fixed and 
single point of view, (2) 
a sensitised tape-llke film, 



Fig 4.—Gray’s moving pletare apparatus. 



lug the film u to «eue# the W I l iM w harness to bo 
received therm* separately and In Mode line eequeooei 
The coope or the aecood claim ni the mate except that 
It was limited to a single camera with a single lens 
The third claim differed from the aeoood only la that 
It waa restricted to Intermittent motion of the film 
and expoaare of the dim during the periods of rent 
The court baaed their dedrieu on the following four 
references. The French patent to Dam* of 1804 de¬ 
scribee a camera haring a large number of lenses 
reused to act In rapid succeedoc upon a series of sensi¬ 
tised pie tea or a surface of sensitised paper The letuwa 
and tbe sensitised surface move continuously at the 
same rate of speed while the picture la taken, one lens 
after another passing an aperture which admits light. 
The Images are formed from the same point of view— 
the single aperture. TJ 8. patent to Le Prince, 8782J47, 
January 10th, 1888, discloses a camera provided with a 
battery of sixteen lenses which act upon two strips of 
sensitised film placed aide by aide. Tbe lenses are 
provided with shutters, eight of which faring one film 
ere operated In rapid succession The eight faring 
the other film are then operated, during which time the 
first film la moved Into position to receive another eight 
exposures and so on Unlike the Ducos camera, the 
lenses In thin device are fixed and, therefore, the pkt- 
turee are not all takon from the same point of view 
The photographic gun of M Marey, described In the 


discloses a single Inns camera which takes twelve pic¬ 
tures In a circular series around a sensitised plate 
rotated behind n sHt which allows entrance of light 
Tbe plate Is rotated Intermittently by clock work ar 
ranged to give one rotation with twelve periods of 
rest The number of exposures for one operation la 
limited to twelve Mr Levinson In the Brooklyn tingle 
of Juno 14th, 1M8H, described a camera for taking mo¬ 
tion pictures In which a single lena la employed to 
obtain Images on plates carried by an Intermittently 
operated wheel, each plate being exposed while at rest 
Ho stated further that the mechanism employed to 
drive the plate carried could be employed to operate a 
continuous strip of paper or a film carrier The court 
held that In view of these references the Invention of 
Mr Edison was not In such seam a primary one as 
to uulhoiixe the claims on which salt was brought. In 
regard to tbe prior art they stated In particular that 
he was anticipated by Marey In an apparatus eatable 
of producing negatives and embodying means for pam- 
lng a sens!tiled surface across a single lens camera 
at a high rate of speed and with Intermittent motion 
and for exposing sucrusstre jwrtlous of tbe surface 
during periods of rest The fifth claim of the intent, 
which was for a film having the photographs thereon 
was also held Invalid In view of the references. Claim 
four of the patent waa not Included In the suit and 
was not passed upon by the Court In this decision. 

After the intent hnd been adversely passed upon It 
was reissued In two parts Reissue No. 12,037 for the 
camera and reissue No 13,038 for the film The reissue 
for tho camera contained 
four claims, the first three 
being more limited than 
those In the original, while 
claim 4 was tbe same as 
claim 4 of the original 
Claim 1 contained four ele¬ 
ments (1) a single sta¬ 
tionary lens, (2) a single 
■erndtiaed tape-film sup¬ 
ported on oiaiosite sides of 
and longitudinally movable 
with retqwct to tbe lena, 
and having an Intermedi 
ate section crossing the 
lena, (3) feeding devices 
ffip gtng inich Intermedi¬ 
ate auction of the film aitd 
moving the same a crews 
aed to the Marey gun. toe lena ot the camera at 
a high rate of speed and 
with an Intermittent mo¬ 
tion, (4) a shutter expos- 


the film during the periods 
of reat Claim 3 also In¬ 
cluded a continuously ro¬ 
tating driving abaft, by 
which tbe feeding deviwa 
and the shutter wan op¬ 
era ted. It limited the 
shutter to a eoutlnuoualy 
rotating shutter Claim 3 
di ffered fry* rial* 2 In 


•MOr rotating and oper¬ 
ated by the shaft, and tn- 
riaded a real tor winding 
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A Successful Automatic Train-stop 

A Device Which Saves the Train, Reports Disregard of Signals, and Thereby Stiffens Discipline 


I N the fourth annual report of tha 
Block Signal and Train Control Board 
to the Interstate Commerce Cammhmton 
In December, 1011, there ocean this para 
graph “The Board haw no hesitancy In 
earing that, bad the railroad* directed 
the name effort* toward the development 


has been devoted to the development of 
interlocking end block-Hignalllng appa¬ 
ratus, we should now have adequate in 
stnllatlon of automatic train-control de¬ 
vices, which would permit an englneman 
to handle his train without Interference 
as long as be did It properly, but would 
Intervene to stop his train If be dlare- 


Durlng the past fifteen years the Scout* 
Tina American has repeatedly drawn at¬ 
tention to the growing number of fa tall 
tlee and Injuries on our railroads, and 
tor many years we have urged tbe use 
of the automatic train stop as a salutary 
Check upon dlsobedleiico of signals and 
a most effective sufeguard of the lives of 
passengers. Unfortunately, the railroad 
companies, for various reasons, have been 
opposed to the train atop, and with a few 
exceptions It Is only recently that they 
have begun to give It unwilling attention. 
A few roads, operating under special con¬ 
ditions, have Installed the stop, and In 
such cases, particularly on tbe New York 
subway, It has proved to bo a brilliant 
success. To-day some roads are testing 

out devices of this kind that have been 

developed on tbe outside, and one rail 

road lias recently made the offer of a 

reward, the conditions of which will be 


Issue In which It solicits the assistance 
of the outside public In the solution or 
the problem 

The success of tile mechanical trip train 
stop, as used on the New York subway 
where, during several years of operation 
on exprewc trains under a headway of one 

minute nud 43 seconds, there has been 

only one fnllure out of 277 846 movements, 

proves that, wheu It Is lustnlled In sub¬ 

ways or under conditions such as those 
ou the Boston elevated road, where It la 

not subject to attack by snow end lee, 

this tyiie of stop is thoroughly reliable. 
For use In the opeu on steam railroads. 

however, where (he mechanism both at 

tbe rail and oil the train will be subject 

to destruction or disarrangement by snow 
ond Ice, or by trespassers on the tracks 

or Intentional train wreckers, the problom 

Is more difficult trad modifications become 

necessary In all |trobabUlty It will be 
found that the most satisfactory system 
la one which operates electrically upon 
what Is knowu as the "closed circuit" 

system, and dispenses altogether with pro¬ 

jecting mechanical parts which are liable 
to be Injured or entirely carried away In 

tbe stress of day by-day railroad ope ra¬ 

tion. Also, it may lie taken for granted 



that the successful, electrically-operated 
device must form part of or co-act with 
the track circuits which operate the 
etandsrd block signals as lustalled on our 
railroads. 

It Is ueoessary that anyone who under 
takes to solve this problem should have a 
clear understanding of the operation of 
this electrically -controlled automatic 
liltsk signal system To this end we have 
prcimred thi hccoqiihui) lug dlugraraallc 
view shun lug Us Irnslc features, which 
consists of a truck butte r\ « furnishing e 
low toltnge electric current through wire 
6, to one line of trark mils t tit the end of 
a block /., which Is Isolated hy means of 
Insulated Joints from (lit adjoining blocks, 
a wire connection d to n relay e, width In 
energised by the current ns thus supplied 
and the other lino of truck mils / closing 
the return tinult to track battery « The 
relay tielng thus energised, attracts the 
armature i and milieus tlio contact g This 
penults t nrrent to flow from a signal hat 
tery or other source of isiwcr h to tbe slg 
mil magnet or motor k, which buhls down 
the semaphore I ngulust the action of the 
counterlsilanee m, which uormully holds 
the semaphore lu the horizontal or slop 

position A train \ approaching block X, 

observes that the semaphore Is In the 

downwardly Inclined position nud has the 
right to proceed Into the block Z 

If a train Y occupies blink H', the front 

sxlc of the train sliort-clmilts the track 

current, the relay Is d< -energised, and It 
no longer holds tbo armature agninst the 
contact, Thi reupon the signal lusgnet or 
motor, as the ense may be. Is deprived of 
current and the counterbalance weight at 
automatically draws the semaphore Into 
the horisoidal or stop jiohIIIiiii warning 
the approaching train that the block Is 
occupied A broken rail Interrupting the 
Mow of current In the track circuit or 
any defect lu the apparatus that breaks 
the circuit, de-energlxed tbe signal mag 
net or motor k mul allows the semaphore 
to go to the stop ihsdtlon. 

This method uf controlling thr signals 
h known an thi clos'd i treat!" principli 
It it essential to thr nafi operation of a 
system irhUh must rrr on the stih of 
safely should anything tin irnmff h,n l II 
successful autumatU stop must In nr 
ranged on thin same ilosrd-ctrcult prtn 
ciptr, tt must In imlndtd in thr circuits 
which control thi him k- signals, tin more 
meat* to c lint m atop mnat hi cutset 
deal with lhmu of thi atunnla, and ang 

faUart of thi ihsuils or mcthanlsm moat 

canai It to In it mien bg gravity to thi 

atop or dangi r position 

Now the same broad principle Is fol 
lowed ill flic automatic airbrake (sec din 
gram) The main reservoir A on the en 
glne, the train pljs> C which runs the full 
length of the train the auxiliary nlr 
reservoirs F on each car ure normally 
malutulned under full air pressure Wheu 

the engineer opens the brake valve It the 

pressure in the train pipe F and branch 




Couaterw eight la has ralaaa stag when signal la at danger. 


AUTOMATIC SIGNAL* AMD STOP AB USED IN MEW YORK SUBWAY. 
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(I on ench car, thereby setting the brake*. Any fail¬ 
ure of the air praam re, aa In caae of a train breaking 
In two causes the brake* to be automatically net. For 
autiimatli atop setting of tbe brakes, a trip branch pipe 
I in led (town from the train pipe and terminates In a 
trip vatic J provided with a trip lever IT, which Is so 
'placed Mint It will engage with a trip L, when the 
latter In Iii the raised or stop position. 

The mecliHulral trip ns Installed In the New York 
Huliwu) and elsewhere la shown In the diagram and In 
the throe photographic views It consists of a short 
lever placed ndjncont to the track rail, which Is nor- 
mull} held down clear of the trip valve lever JT by the 
compressed air piston M The valves admitting com¬ 
pressed Htr to tho hack of thin piston and to tbe piston 
o|arating the signal H are controlled by electro-mag 
mis In ihp signal circuit, as described above. Normally, 
Hie trip, like the signal, la maintained In the clear posi¬ 
tion lint when tbe block Is occupied, the air preeenre 
Imrlt of U is released and the trip rises to the stop 
tsialtloii under tbe action of the counterweight Q 
Now It Is evident that the weak point. If there Is 
■me, In this system Is the possibility of a failure of 
the trip to register with the trip valve lover, olther 
through one or the other being broken entirely off or 
twisted, or through their movements being obstructed. 
In tho New York subvwij or on the elevated, this pos¬ 
sibility Is very remote bat In tho open on steam rail 
reads, especially during tbe winter months, It might 
well Impish. If there were such disarrangement, the 
ciiglncinun would ho unaware of 1L Herein lies con¬ 
siderable peril, and it Is for this reason, among others, 
IIml railroads operating In the open have been opposed 
to tbe mechanical stop. To quote one of the leading 
rullmnd engineers In the country "If an automatic 
stop Is to Im generally employed on American railroads. 
It must be certain In Its action, and this means thaL 
It must be constructed on tbe closed-circuit principle, a 
failure lu tbe co-ordination In the parts of which most 
be Just ns certain to stop the train us a fractured rail 
or s defect In the apparatus will bring about a stop 
Indication of the signal semaphore*' 

In the presence of this dllemmn, the thoughts of In 
lentors have naturally turned to electricity and the 
substitution of electrical contacts for mechanical stops. 
One system the I.scroll, using a third rail contact sad 
s closed electrical circuit lu the cab. after undergoing 
a series of tests by the block Hlgual and Train Control 
Board, received tbe following endorsement ‘The test 
Indicated that the apparatus could he expected to oper 
ate satisfactorily under severe weather conditions. 

The system with reasonable Inspection and main¬ 
tenance would In wife, reliable, and Its use would tend 
materially to promote safety of operation on a railroad 
using II " We quote this case to show how entirely 
without Jnsllflcstlon Is the contention of the steam 
railroads tlrnt there Is no automatic stop 
or In sight, that will meet tbe set 
dally out of doors oi*eratlon. 

Admitting as essential to a successful stop the prin¬ 
ciple that the whole apparatus—track circuit, engine 
circuit and the contact relations between the two—must 
In* U|nih the closed-circuit principle, detecting its own 
failures and Incapable of giving a false “clear signst," 
this problem becomes a most Interesting and attractive 
one, capable of a wide range of variation in Its solu¬ 
tion The automatic train stop has come to stay 
Its necessity Is becoming Increasingly radioed, and It 
Is to lie hoped that the railroads generally will change 
from an olistructlvo to a favorable attitude, and that 
the train stop will be adopted voluntarily and widely 
aud without any resort to Federal legislation. 

Tin Death of Dr. Lewie Swift 

O N JunuHry Bth Dr Lewis Hwlft, one of the grant 
astronomical observers of our time, died at Mara 
thou V 1 at the ripe age of ninety two. He was chiefly 
noted for his work on nebula*, of which he discovered 
I J4t) Ills studies of comets of which he discovered 14, 
Ills Investigations of Bhootlng stars, solar eclipses and 
ismslble lntramecnrial planets. It Is said that his drat 
Interest in astronomy was aroused by reading Dr 
Hicks lawks at a time when he waa In business. Ha 
made his reputation with the discovery In 1862 of the 
great comet that bran his name, a discovery that re¬ 
sulted In his removal from Uunl'a Corners to Beebes- 
ter There, on the roof of a cider mill he set up an 
Imuible observatory where he discovered 
comet and nebula after nebula Modi of this work was 
dune while he was in business In Boehaster 

Blackening Tan Leather 

T O blacken tan leather It should be first 

a ten per cent solution of tannic add. Lat this 
solnttnn dry thoroughly, when a ten per 
or Iron sulphate should be applied. This gives an In¬ 
tense Muck, is easily applied and ly bermlam to the 
operator 



The average dis ta nce oovered par day by a two-horse 
team varies between 16 and 20 mflag, wharaaa tbs aver¬ 
age distance covered per day by a three or five-too 
motor truck rartee between 40 and 60 mlleo. Horses 
and wagons could serve dally an area of 814 aquare 
miles on a tan mile radios, on tbs other band motor 
trucks, opart ting on a 28-mU* radios, 

1£B3 aquare mlleo. 

Tbe work done by a two-bqne team per day varies 
from 48 to 60 ton-miles. On tbe other hand, 
trucks of from three to Are-ton capacity perform an 
amount of work measured by 106 to 22S too-mltes per 
day 

At $8d0 per day, tbe oast per too-mile of hauling by 
team U 177 to 14.19 cents, but the cost per ton mile 
of ha tiling by three or Ore-ton motor trucks i 
to IIS.60 per day Is 7 42 to 688 cents. 

Equally remarkable Is tbe amount of ■ 
by the horse-drawn truck i 
truck. A teem end wagon Is about 26 teet long, a three 
to five-ton motor truck, 20 test long, a four-horse team 
and wagon Is about 38 feet long, and a ten ton motor 
truck, lu honie-drswu equivalent, only 20 feet long. 
Ho far as areas are concerned an ordinary team and 
wagon will occupy 182 aquare feet, but a three to 
live-ton motor truck only 140 square feet. 

In the matter of storage space required for gasoline 
sad feed the motor track engine displays an advan¬ 
tage. An amount of hay and oeti sufficient to feed s 
team for one month occupies a volume of 100 cubic 
feet, but tbe gasoline required for a motor truck for 
one month will occupy only twenty cubic feet. Tbe 
cost of hauling by motor track la Incomparably cheaper 
than by horse and wagon. Thus, the cost of hauling 
1,000 tons ten miles by homo and wagon Is 1160, bat 
only 170 by motor track 

The amount of work performed by one motor wagon 
Is equivalent to the amount of work performed by three 
and one half average teams. To haul 1180,000 tons an 
average distance of one mile In s year, would require 
100 teams, but 30 motor tracks would theoretically be 
required to haul the same load an average distance of 
one mile In a year 

The coat of keeping and using 88 teams and wagons 
per year would be 180,400, but the cost of keeping 
and using ten motor tracks would be only $42,000. 

Judging by the registration of horse-drawn wagoni 
In Chicago, the one of horse-vehicles Is decreasing at 
the rate of 106 per cent per annum. In other words 


In early 11 
Thu Lord Bason spaaka of "an at 
the sky when there is no thunder*’ 



In. May, 1911, end only 08,600 la September, 1012. On 
the other hand the use of motor trucks la Increasing at 
the rate of 120 per cent e year, this estimate being 
also based on Chicago statistics. It seems that tbs 
number of motor wagons registered In Chicago In May, 
1911, waa 800, and the number In September. 1812, 
2,004. 

Brontldi 

I N this week's Be me ri n o An snout ftasruunorv Mr. 
C. Fl tab ugh Telman gives an account of some curious 
hare been generally called 
larlaal guns," hut which 
of other names In various parte of tbe 
world. They take tbe term of i 
sembllng the sound of distant cannon or peals of 
thunder, and are beard chiefly In warm, clear weather 
The first systematic Investigations of these phenom¬ 
ena were mads In India. The foot that they were fre¬ 
quently reported from the neighborhood of Barlaal. e 
town In the Ganges delta, led to their being called 
“Barlaal guns,” under which name they were first 
made known to European science at the meeting at the 
Rrltlsh Association In 1800. A tew years later they 
were discussed in an extensive memoir by HL van den 
Broeek, who had collected numerous reports of thetr 
occurrence In Belgium, where they are known as “mlat- 
poaffere" <L e„ “fog-balehlnga" or “fog-hiccups") The 
moat extshadve literature on the subject, however, has 
com* in recent years from Italy, where tbe sounds ap¬ 
pear to h* extremely common, though Very local fa 


in the early d 

Invalidated by the wide range of physical c 
under which the phenomenon Is now known to occur 
The trend of recent opinion la toward looking upon the 


overlying atmosphere. Assuming the focus to be far 
below the surface, the sir would be eat In vibration 
over s wide ares, giving tbe lndeflnltenses as to the 
direction of the sound that la commonly noted. Prof 
W H Hobbs, who has made a painstaking study of 
the seismic geology of Italy, cundudee that the broo 
tidi of that country are due to the slow settlement of 
orographic blocks, and the consequent production of 
vibrations within their marginal aones." 

Whatever the Initial cause of the sound. Us audi¬ 
bility appears to depend upon definite uooustic condi¬ 
tions that require further Investigation. Allppi be¬ 
lieves that In order that the sounds may be heard they 
moat be reinforced by a peculiar coo figuration of the 
ground, above or below the surface, and he attaches 
special importance to the effect of caverns, which he 
suggests act ss resonance boxes In the production of 
audible brontldi. 

A New Industrial Proceag for ManafKtarlMk 
Oxygen 

By Our Berlin Corres pondent 

D B. G KASSNBR, professor at MUnster University, 
has designed a new process for the manufacture 
of oxygen which Is based on the Teosld do Motays 
process but, thanks to the absence of any antagonistic 
effects, lends itself lu a far better Industrial applica¬ 
tion than any chemical method so tar suggested. Kaaa- 
ner adds to the alkali mauganates used In the Teanl4 
da Motays process an alkali salt of metmplumbic arid, 
thus Increasing enormously the efficiency and Constance 
of tho mass. The prooess comprises two phases char¬ 
acterised by the action of currants of steam and air, 
respectively During the first phase tbe alkali given 
off by dissociation la Immediately absorbed by the 
alkali metaplumbate, thus forming orthoplumhata. 
Inversely, during the second phases which Is that of 
regeneration, the alkali absorbed by the metaplumbate 
la given back to the reeldual manganrae oxide, thus 
f o rm i n g alkali manganata This Is how the formation 
and decomposition of the manganate doe to the addi¬ 
tion of metaplnmbato (which eliminates any disturb¬ 
ing antagonistic effects) takes place in continuous suc¬ 
cession, without any appreciable alteration In the com¬ 
position at the maos. 

In opposition to physical processes which only utilise 
*t units given off by the fuel, this 
works without any appreciable bent 
losses. It la carried out In the following manner 
After being Introduced into a suitable apparatus re¬ 
fractory to beat and Insuring a constant tempera tare, 
tbs active mss* Is, by means of a apectal fire-place, 
raised to end kept at tbe relatively low temperature 
of re a ction of about 400 (Mg- dent A mechanically 
controlled valve causes separata currents of steam 
(exhaust steam, etc.) and air to enter this mam, at 
abort Intervals of equal duration. By i 
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The N. Y., N. H. and Hartford Railway’s 


Automatic-stop 


Prize 


Conditions That Must be Observed in the Competition for the $10,000 Award 


T H* New Tort, 
tfttXOOO) dollar* t 


BegaireaeuU of Stopptag Doric*. 



Caadttlea* of Competition. 


1 Cotapotlton Mat aubmlt * typewritten or printed de- 
■ertption of tkelr derlee, deecriblno In full nil fentnnn 



t. Any derlee which In tbe Judgment of the Signal Bod 
nnnr of the New Ha Ten Company doe* not eatlifactorlly 
meet the amentia! require menu, will bo rejected and 
u It 1* the deal re of the competitor to hare tbe dnelce 
developed further, It will be done at Me aolo aipenee 

S Any device appearing. In tbe Judgment of tbe Signal 
Engineer to have anmdent merit or pmmlae to Joattfy 
more extended connldernUtm, tbe tUllroad Company will 
aaalat Competitor by contribution* of money or nee of 
track a, er both, In aneb moaeure a* deemed reeuonable 

4 Any devtee after meeting the reqalremanta, muat abew 
an efficiency oqual to that of tbe signal eyatem in mu¬ 
on roll road* at tba pruaent time luforu eauie will be 

0 Any device eccepled will remain Hie property of tbe 
Competitor or I-etentev, euhject however to the reaerva 
tton by the Railroad Company, of a right of uae without 
further paymenta. 

0. Before any device la accepted It muat he adopted fur 
general uae by either the New York, Now Haven A 
Hartford tbe Pennaylvanla or the New York Centnl 
Railroad*, within tbe year 10X3, 1014. or Him 

T The device mnnt atm have the approval of the Intentata 

Commerce Coaunlmloncra. the Railroad Comralaaloaera of 

Maamchnaatta, and tho Public Utmtle* 1 otnmlaalonm 

of Connecticut 

5 Thoee deelHng to enter thU competition moat Me thftr 
application before July lit 1013. 


rulta, ahould amt the dlapUy of a atop algnal and the 
appllcatloa of the train brake*. 

9 3he ■pperntue *bouM la- no drained th»t If may he 
uaed on the open railway on bridge*. on elevated atnic 
tnrea, In tunnel* or inhwtya, and when either atenm 
or electricity la need aa a propelling power 

S The epparatu* should be *o constructed la to conform 
to recognised standard* of clearance of rolling equip¬ 
ment end structures, so that those portion* of tbe appa 
rntna placed on the roadway will not be enhjert to dam 
age by rolling stock or engine*, or tboae portions placed 
In tbe vehicle lie damaged by strnrturve permitted to 
exlat tin tbe roadway and at tbe same time ell vehicle 
parts and roadway part* which may have to come Into 
operative relation with each other should lw so designed 
that proper operative relation will he assured under 



4 The ayatini should op> rati nndLr all weather eondltlona 

D Tbe syatiiu should ho eapahle of eoutrel hy ordinary 
means used fur ludlrallng tbo condition of the block 
about to be entered, anch aa nlertrtr track eta nil 

8 Tbe engine apparatus ahonhl ha bo mnstrnrti'd as to 
prevrnt the release of tbe brakes after tbs application 
baa boon made ontll tbe train baa been brought to a atop, 
or obstruction or other ooudldon which caused the appU 
cation baa been removed 

T Tbe ayatem should he so designed that should operating 
eondltlona require it, speed control may be used that 
la, provision made for a train to pa as an automatic atop 
In tripping position without the application of the brakes 
provided the apeed I* leas than a predetermined nnmber 
of miles per hour 

8 The system should be ao designed that when no reuse 
fur stopping e train exist*, u definite and positive or 
proceed Indication will be given tt every point where a 


atop Indication would be given or the brake* applied, 
when adverse or dangerous eondltlona exlat. 

U Tba ayatem should provide at least tor uso under run 
tested traffic Tor tbo continuous display of Indications 
rather than for thrlr Intermittent display at certain 
definite point*, aa of course Is u.eesaary with Rxnl 
signals. 

10 Tbe apparatus should bn ao constructed and Installed 
that It will not constitute a source of danger to trsln 
men or other employees, or paanugira 
In addition to shove, (lie follow lug additional re¬ 
quirement* must lie met 


19 

18 

14 
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The apparatus should lie ao mnstrm led Him It will not 



Thi apparatus should be ao constructed that two or 

more engines may la- naed with one train nr a train 

may be allowed (o assist another train without reusing 

wheu passing a signal which Indicated proceed when 
passed by head of train 

Tbe apparatus ahould be so constructed Hut tbo lulo 

normal direction of traffir exet pt In cunm-itlou with 
signals govi min# reverse movements. 

tool derlee tbat a train may pass an ■utumatle atop In 
stopping position without brakes Inina applied provided 
tbe speed baa boon reduced to leas than a predvhriiilned 
numlter of miles per hour 

The apparatus should lie ao constructed that with apeed 
control device applied, brakes ran be n liostd by I nalike 
or train en w afti r they have once been set by the atop- 

ping devlet provided apeed has bee n reduced to a pro 

determined munis r of mile* per hour 

The apparatus should la- ao rnualruetid tbat If found 

desirable proper apparatus ran la provided on tbe en 

ping device baa been applied tee the brakes. 


Rusting of Iron 

I N some very lntereeHng experiment* by two German 
chemists. H. Mebrelch and F Spitaer, tbo canae of 
rust in ctiscu which have seemed CHpcelally poxxllng baa 
boon made very clear—aa It wo* shown beyond queetlmi 
that the rust wan caused by tho paints themselves. 
They painted polished steal plates, and In order to 
distinguish them, numbered them with oil paint. The 
result was that the rusting took place Just under the 
painted number*—that la, where the “protective" coat 
lng was the thickest. 

They went further in the matter, and examined Iron 
business signs and tho like. As a rule them were made 
of sheet iron, first painted with a ground color—mostly 
white, then tl«e lettering was added, usually In black 
Removlug the coating. It was shown that tho rust wgg 
most pronounced under the lettering. In fact in moot 
coses was to Im found only there. 

This set the Invent!gatore to thinking, and they car¬ 
ded out their experiments with several kinds of paint, 
aa follows 

White lead. 


Iron oxide 

White lead and lampblack. 

Hnc white and lampblack. 

Inm plate* were brightly polished and four plates 
coaled with the above paints. In different thicknesses 
of each, one plate getting but one coat, a second two, a 
third three, gud a fourth four, time for drying being 
accorded. Then aQ the platen were subjected for a 
whole day to the action of the steam from water boil¬ 
ing In an open veaael (that la, mnder no preeaure above 
that of th* atmoephere) 

The paint was than dUaolved off to show the condi¬ 
tion of the plate*. 

The remit was awprlaliig. Under all tbe single coat- 
Imffi the Iron was not at all maty; under the double 
oqffit, partly attached, under the triple coat, more 
atraudy, and under the four ooata, thoroughly rusted 1 

Apparently one coat—at taut of the abors-named 
Pnl°t«—1» better than mora. The ex p lana tion «( this 


to be that the vamUb 



Reconstruct I on of the '‘Olympic” 

I T will ho rememtiered thnt the Investigations nf the 
low of the "Tltsiilc," led to the wldely-uocepli-d coll 
elusion that, although the construction of the ship wax 
of tho highest chnractor ns to material slid workman 
ship, she was deficient In anderwuler protection It 
was recommended, both lij the Neunte Commltteo wlil< li 
Investigated the disaster and by I bn Hoard of Inquiry 
under Lord Mersey, that certain structural changes 
should he made, chiefly la-low the waterline whlali 
would render ships of a design similar to the TtUnte ’ 
safe* II not against foundering under any condition*, 
st least against tlielr foundering under n collision a* 
serious as tbat which sank the great ship. Thu most 
Important recommendation was that future ships 
should carry sn Inner skin, either In the form of plat 
lng on the inside of the main frames of the Teasel, or 
in the form of lougltndlnal watertight bulkheads, built 
several feet Inboard, which would form the inner 
walla of the banker* and extend throughout the boiler 


Tbe owner* have loet no time in following these aug 
geatloos on the sister ship "Olympic ” Daring tbe pest 



winter the “Olympic has been withdrawn from service 
and extensive reconstruction* Imre Is-en rnadi ol the 
Belfast yards. The principal change has been the 
carrying of the plating of the double bottom up the 
Hides of the ship, as fnr ns deck k lklow the lower 
deck, tho Inner akin, us thus riveted upon tlie frames, 
will be about 2 feet U Inches distant from the outer 
sldu of tbe ship Between the lower d*s k and deck F 
the skin will be about three feet Inlsninl 
Tho importaucu of these changes will lie readily ap¬ 
preciated and the nature of the construction under 
stood, by reference to the aceumpuii)lug skitdi which 
shows condition* In the ship n* origliwllj bulll uisl 
*« they will Is* when tho Inner plating hss la-en com 
pleted. kormerlj a rupture of tlie outer skin admitted 
water entirely across tho shlii. In the future a rupture 
of this outer akin, unless tlie |**rs-t ration were verj 
doetc would admit the water onlj to the cellular since 
between the two skins. 

Another Improvement, which will add greatly to llu 
safety of Ibe ship, Is that udtimnnnl watertight hulk 
heads have beeu cuiistructed fore and uft of tho Isilh r 
spaces, some of which have been carried up to B ihs-k 
forty feel above tbo waterline The While ‘bur t <mi 
pony I* to be congratulated U|nmi Hu promptness with 
which It ha* recognised the lisson of Iho loss of the 
"Titanic' and taken steps In thoroughly lnsurv Inr 
sister ship against any such disaster 

Artificial Sponge* of Paper 

W HEN paper pulp Is tmiled with line chlorldv 
there results a vlseiais mass. Sodium chlorldv 
(or ordinary table mil) Is added to this tlie uinss Is 
then tboronghly rinsed with alcohol and is finally sub¬ 
mitted to the action of a pres* whose pisiform hrlslles 
with a number of fine meliilllt points or prnjrr 
Uona. These penetrate Ibe mass forming tulies like 
tbuae In an ordinary marine Hisuige known a* cunu/i 


The block thus obtained I* of a spongy consUlenov 
and Is both Insoluble and unalterable in water It I* 
smooth and pleasant lo Hu touch and Is uol susccptlhli 
of putrefaction It 1* a very Ingenious employ mint of 
the cellulose lo which we owe so much 

Removing Iodine Stains 

T O remove Iodine stains from Imclurlologlnil lnstru 
moots or the hands a strong solution of 1iji*> nmI 
phlte of aoda la good and effective The solution 
should be quite strong, and after H* application llu 
solution should be rinsed off with warm water uud 
tba atalnad article dried welL 
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Fl| L—Homo Moustertenala. Fit L—Jm at rhlmpaaiw, Awtnllu satire, uM Kwnfm. Fit 1—Brno AvHimnmIi. 

Very primitive type from the older (la- Note the decree dor an* of bony growth behind the front teeth, enlarging the month from Aorlgaae, yrnnen Probably dlt 

dnl drift at la Uosader, franca cavity tor the development of epueeb Aleo the abeence of chin In the am two epedmena from the middle of the gladal epoch. 


New Evidence of the Origin of Man 

The Earliest Known Inhabitant of Great Britain 


O F an the Chapters of science perhaps none In so 
romantic as that which contain* the fragmentary 
narrative of the dawn of human life upon our earth. 
The atory la written with skull and enwe-bone hiero¬ 
glyphics, and no auapense that ever novelist contrived 
In his reader can cqnal that which I ho student of 
anthroiwIoKy feel* In the Interval* lietween the *ucce«- 
*lvc liwtulmentH” of the aerial unearthed, here a page 
and there n page, now In tho silt of a river In France, 
now on, the bank* of a German stream, or again. It 
mny be, on British soil 

When, In tlie thlrtlca of laat century, llmicher de 
IVrlhe* Hr*t claimed to have found flint Implement* 
■Imped lii'gluclHl times by human hand*, he was greeted 
with ridicule. Since then wo hate become quite accus¬ 
tomed to placing the origin of man at least as far 
back in time a* the glacial epoch. But our knowledge 
of the early history of our nice Is based on all too 
scant data, and every new discovery of a Jaw, a skull, 
or a mure or loss complete human skeleton, 1* recelvod 
with Intense Interest. The latest addition to our knowl 
edge of primitive man comes from PUtdowu Common, 
Sussex England. Here, In the gravel* once funning 
tho bed of the ltlvur Ouse, but now many feet above 
Its present level, uu English paleontologist, Mr Daw- 
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•i 






Flg 4.—Becoastruction of the gnaws man¬ 


ia shown In Fig. a Tn this connection It la Interest- 
lug to quote from Darwin 

“Dr J Bernard Deris baa proved, by many -care¬ 
ful measurements, that the mean Internal capacity of 
the skull in Europeans Is KL8 Inches, In (native) 
Americans, 87 5, In Asiatics, 871. and In Australians, 
81.9 Inches. Prof Broca ffand that tho nineteenth 
century skulls from graves In Paris were larger than 
those from the vaults of the twelfth century In the 
proportion of 1484 to 1430.” 

Another feature which gives a characteristic meas¬ 
ure of the stage of development reached la the facial 
angle. This has been given aa 82 degree* In the Nean¬ 
derthal man, 67.5 degrees and 67 degrees for two 
foetll specimens found at Spy, and 50 degrees In the 
highest apes. Modern man haa a facial angle of 80 
to 86 degrees. It la the low facial angle, the abeence 
of chin, the prognathous Jaw, and the prominent or¬ 
bital ridges over tho eyes which give a characteristic 
and brutal appearance to primitive man, as pictured for 
tw by Mr Forcstler (Fig 4) 

The brain capacity of the PUtdown skull Is esti¬ 
mated at 1,070 cubic centimeters (60.3 cubic Inches) 
It la Interesting to compare with this the *l*e of brain 
of some of the largest and most highly developed apes, 































































































rpUX towlyini octal Uuh of tbs Padfle would t» 
1 aunooit object* tor Um matteor to dtfrt »t a «*■ 
tauM, tot tor a cMtow osteoroloflcal phsoora eD oc 
qounsctad with then, to wbleb attention baa recently 
base directed by William ObnrehflL In bla monograph 
cn "Eutn bland," Just pubUahsd by the Oarnegta 
Institution, ho aaya (page BO) “Bran In 
the coghm of tha lowaat atoUa ■ sailor's 
eye am read In the aky at eoonnoua dla- 
tanosa the loom of the land. n» lagoon 
of Anna reflects the annHabt which shim¬ 
mers on Its unrolled surface and casts ao 
distinct a arena hoe upon the trade-wind 
Cicada which it creates that lta existence 
may be known aa far upon the aaa aa if 
it ware piercing the hearena a mile high 
Instead of lying on the wares scarcely aa 
elerated aa the aaaa which shatter In 
tnmult on lb reef." 

The characteristic green cloud formed 
orer an atoll Mr Churchill baa named 
elsewhere 1 the “atoll dood." In a letter 
on the subject he gtrea further portion- 


"I hare picked up this Island (Anaa) 
perhaps a score of Hums, and the same 
holds true In rarylug degrees of other of 
the Tnamotu atolls. I recall the same 
obeerratlon uf Jalult In the Marshalls, of 
Uuanlna (Ongtong Java) off the Holomoii 
Islands, and possibly of yet another great 
atull In the same neighborhood. My at¬ 
tention was first directed upon the phe¬ 
nomenon by Polynesian sailors, but aa 
soon ns the eye has once caught the ap¬ 
pearance of the cloud in the sky It Is 
thereafter as unmistakable as the loom of 
the land Itself I may describe It as a 
characteristic pale green tint upon a thin 
white (fleecy cumnloa) cloud, the tint bo 
lug nacreous, bat not quite so pronounced 
as the shade of the California abulune 
shell 

"Anna Is a very typical Instance. The 
lagoon Is a still sea with much of lb 
deiah under two fnthoms. The strand 
facing the lagoon Is so flat that a ripple 
of no more than half a vertical Inch will 
wet as much aa flfty feet of sand. Water 
temiwmtureH In the shallows have been 
noted between SB and W deg. Cent (00 
to UKV4 deg. Pahr ) I can And no record 
of aaud temperatures on the beach, bat 
you will see that they must run high, 
and, of course, they will prove a potent 
fnctor In evaporation when you recall 
wlut an acreage Is dampened by the high 
er ripples and Immediately eximsed to 
evaiKiratlou under the hot sun Physically 
we haio no dlHIculty In seeing what hap¬ 
pens. We have a large still surface of 
shallow water with a maximum of evap¬ 
orating surface upon almost level benches, 
a hot sun acting thereon, a flat land with 
out elcvutlouM la Interrupt the upward 
movemeut of convection It may enter 
into tho problem that this evaporating 
surface Is surrounded by an ocean of 
cooler water Evaporate this Mg pan, and 
you have au upward current of air carry 
Ing aqueous vspor up to the region where 
It becomes saturated, and, therefore, vis¬ 
ible as a superimposed cloud. The still 
lagoon also serves as a mirror of many 
mlW area reflecting from lb light green 
surface the rays of tha sun." 

The same process uf rapid evaporation 
and convection over an bland sometime* 
glvm rise to a doud below the general 
level of the trade cumuli and differing 
from the tatter lu direction and ve¬ 
locity of drift This phenomenon b 
described in a letter from Lawrence 
Hargrave, the Australian inventor of the 
box-kite. 

“Those who understand such thing* can 
often tell the position of an Invisible reef 
or shoal by oueing a stationary cloud ap¬ 
parently ploughing lb way through the 
ranks of the steadily moving trade cloud*. 
If one be supposed to be above the clouds, 
this may be likened to a toam-Oeckad 
river peering a wblte stone projecting 
above the water. When then an no 
trade-wind elood*, a stationary cloud is 


New Haagan for Military Uaaa hangar* may be divided Into two eaoeral cistern. one of 

b- . . these being a balloon shad of the fixed and pm s n te i 

m u* rane vT-rniianiai type which is erected once for aU and belongs to oer- 

T HD question of providing suitable hangars for air tain military aeronautic establishment* Up to the 

ships Is receiving much attention in military circles present it Is the permanent hanger which has received 

in the leading countries of Europe in order to keep pace the greater share of attention on the part of deslgn- 

with the development of airships for army use Bach era and constructors, but not less Important b the type 

of movable shed which b also needed as 
part of the army material lu order to 
give a suitable shelter for airships when 
carrying out military operations In vart 
au* places where they may be at a con 
■lderable distance from any of the per 
manent posts. The question of a port 
able hangar la also the object of research 
on the part of constructors, and we lllus- 
lrate one of the most recent Ideas of the 
kind which has Iweu brought out In Italy, 
this lielng the Boeco and Uuuadclll sys¬ 
tem, and It U worthy of note for several 
reasons. As several »r our engravings 
show. It has boon tried In Held work by 
the aeronautic corps of the army 
The different sections which make np 
the arches are locked together by using 
a hinge clamp which Is peculiar to the 
present system. Toothed proje tlons on 
one piece fit Into recesses on the opposite 
piece like the two halves of a binge so 
that when placed together, all that Is 
needed b to run a ifln thningh tho 
matched holes In order to couple the two 
pieces. Each arch b made up of a cer 
tain number of sections which are thus 
Joined together, nnd there are two separ 
ate hinge Joints used el the meeting point 
after locking one joint ns we have seen, 
tills forms a hinge so as to bring the other 
Joint Into pluce nnd It Is then ready lo 
be locked as before by menus of s pin so 
that the two sections are lightly Axed to¬ 
gether by means of the two Joints. To 
UbmonnL the sections, the only op, ratlou 
. needed 1" to withdraw tlie two locking 

*"* pins so that tho Joints readily come apart 

In thb way the arch Is built up while It 
b lying on the ground, and Is then ready 
to be mounted lu an upright position. At 
the proper points on tho ground the base 
plates are bid which form I he fisil of the 
arch Each plate curries projecting lugs 
In the shape of a half hinge These are 
mado to match with a like |«rt on the 
arch end so as to make the Joint \fter 
rnnnlng a pin through the hinge while 
tho arch b lying on the ground, the last 
Is raised to the upright iKMltlou by using 
ropes and pulleys, and when In place, the 
second Joint Isdwueu base-plate and nreb 
now mutches and thb b fixed by driving 
In a pin, so that tho arch b now fixed to 
the base-plate very strongly The second 
arch b now raised la the same way and 
tho two are bound together by cross brace 
pieces »f structural Iron work ns will be 
noticed, and so on until the right uunilter 
of arches b erected 

Another point In the assembling of the 
hangar needs to he considered, thb la Ing 
the erecting of the stmclnral Iron poles 
or towers which are required In order to 
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What Motor Truck Would Suit Me Best? 

A Composite List of American Motor Trucks and Delivery Wagons Arranged According to 

Carrying Capacity 

Compiled by Theodore M. R, tod Kiler 


T O arrange commercial motor vehicle* according 
to jirur i* almost impossible, a* the great 
majority of both heavy and light cars are furnished 
with bodies suited to the special needs of the pur- 


by the manufacturers at prices ranging from $100 


The majority of truck manufacturers an wiling 
to sell to small merchants on easy payments, and 


importance have been omitted, and only the leading 
models hose been hsted. Besides the factories named 


chaser This list, therefore, has been based upon to supervise the installation of motor i 


the currying capacity, and the prices In most m- 
stances apply to the chassis, fitted with driver's seat 
Bodies in a great variety of forms an furnished 


departments 

As in the hst of pleasure care published last 
week, the many small companies of purely local 


which have been formed within the last six months, 
and whose prospective output will not fall short 
of 5,000 trucks during the coming year As yet 


Capacity SM to 1,000 Poanxfc. 

Anderson Elec Car Co,, Detroit Mich (fl.MII) 
Unmoor Motor Track Co, Groce City. Pa. 
(91,260) 

Howling Green Motor Car ( n. Howling Green, 
O ($1300) 

Chare Motor Track I, 

(IWO) 

' ~ — - Iowa. (1780) 

Flint, Mich. (*7B0) 
jMnirai vehicle to. l-ong Inland City, ft T 
(ft 370) 

llnpp Motor Car to, Detroit Mich (fOBO) 
Ideal Anto ( o. Fort Wayne lnd (fl BOO) 

Mi Inlyre W II to, Anbura Ind. (fOOII) 
Menury Mfn to., < blceco. 1IL (1700-flXKi) 
Moon J W Homy U Bt Louie, Mo (fl ISO) 
Htudibaker Corp., Houtb Hood. Ind (fl BOO) 
Sullivan Motor Cnr Co. Hochealer, N V 
(1326) 

|| H. Motor Co. Detroit Mich (f1400) 
Ward Motor Vehicle to.. New York city 
(OL200) 

Warorly Co, Indtanapolla Ind (fl.800) 

Capacity fnm 1,201 to 2,300 Pound*. 
Adame nrae. Co. FlndUy Ohio (fittOO) 

IXtrolt Mich 

ilt Mich (14870) 
Atterhnry Motor Car to, Buffalo. N Y 
(fl BOO) 

Avellahlo Track Co. Chicago, 1IL (0300-01560) 
Avery Co Peoria. Ill (OJIKKI) 

Deeeeoirr Motor Track Co. Urove City, IV- 
(fl MOO I 

Bowling Green Motor Car Co, Howling Green 
O (fl 000) 

Drown t uiumerrlal far Co Pern. lnd. (fl BOO) 
Bulrk Motor t O. FHnt Mich (f 1 OOO-fJ too) 
Chaee Motor Track to. Syracuse N Y 
(fl ZBO) 

thlcmgo Poenmatlr Tool to, thlcngu, HI 
(fl fifUl) 

Croce Ao to to A ah ary Park, N J (ft HOtl) 
liert Mfg to Waterloo Iowa (fl ion> 
Dnraot Uort tarrlage Co. mat Mich (fl J7B) 
I Vehicle I n Icing laland City N Y 


(02 (Ml 


11,710) 


IU> 


It 760) 


_ _ ir t o, Detroit Mich (f7B0) 

Ideal Anto to Fort Wayne, lnd (fl 700- 

02 , 000 ) 

International Motor Co, Now York city 
(02 600) 

Krlly Hprlngflrld Motor Track Co, Bpriogfleld 

O (02,000) 

Klaaell Motor Car Co, Hartford, Wla (f 1 BOO) 
Knickerbocker Motor Track Mfg. to. New 
York city (02,000) 

Koehler II J to New Iork city (0760) 
Krrlw loDunirdel Car to, Clyde, O (f1,878) 

lauth Juergrna Motor Car to, Fremont Ohio. 

(02 loo) 

Llppard Htcwart Motor Car Co, Buffalo, N Y 
(11 060—fl U7B) 


National Motor Track ( 


nd (fl 6C 
r City Ml 


(fl TOO) 

Oakland Motor Car Co Detroit Mich (fl BOO) 
Hwrlna Motor Track t o Hadne Wla (fl 700) 
1 h|m Mfg in Hartford l nan (f1,760) 


ertllc Pa (81700- 
i Handuaky. Ohio. 
Hyracmic N Y 


(ft (76) 

(tiewart Motor Lurp. Butt 
Btudebakrr lorp, Mouth P 
HnlllTan Motor Car to 
(01,060) 

Tranatt Motor Track t 


Universal Motor Track Co., Mllwenkee, Wla 

(01,060) 

Vella Motor Vchtcle to, Moline, IIL (12 000) 
Ward Motor Vehicle t o. New York dty 
(02 000) 

Warerly (o IndlenapolU, Ind. (02,160) 
White Co, (levelend O (02.100) 

Wilcox Motor Car to, MlnnaapoHa Minn 
04200) 

Capacity frMB 2,0*1 to 3,0*0 Ponnd*. 
Adame Broa (o. Findlay Ohio (02,300) 
Aldan Bam peon Mfg. Co, Detroit Mich 
(02,600) 

Andoreon Hlectrir Car Co, Detroit Mich. 
(03.133.00) 

Atterbary Motor Car Co, Buffalo, N I 
(02 ttl- 


11,760) 


, N Y 


Croce Auto Co Anbury Park, N 2 ( 03,500) 
Dart Mfg Co Waterloo, lewa. (fl.800) 
Federal Motor Track Co, Detroit, Mich 
(11.800) 

r Wheel Drive Co, CUutonvIlie, Wla 
(f3 000) 

.ral Mot ore to Detroit Mich. (12,076) 
Grand lUplda Motor Track Co, Ornnd Haplda 
Mich ($2,300-43,600) 

Harwood Barley Mfg. Co, Marion. lnd. 
(02 000 ) 

Ideal Auto Co. Fort Wayne, lnd. (02 260) 
International Motor Co, New York city 
(02 760) 

Juno Motor Track Co. Juneau Wla (02400) 
Knlrkirlmckcr Motor Track Mfg. Co, New 
York rity (12.260) 

« t n.uinrrrial Car Co, Clyde O (fl 778) 
Motor Track Co, ludlanapoUa lnd 
(02 700-02.800) 

McIntyre W H Co, Auhnrn, Ind (04300) 
' W Buggy Co, Ht lamia Mo. (01300) 
Plggtna Motor Track Co, Rtrine Wla (02.260) 

. Track Co, Ianslng. Mich <01,80(1) 

Howe Motor Mfg Co, Coateevllle Pa (02,800) 
Hanford Motor Truck to, Hyracuae, N Y 
fl IHO) 

Service Motor Co, Wabanh Ind (81,070) 
Htudi linker Corp, HoutU Bend lnd (12,000) 
Irannlt Motor Truck to., Louisville, Ky 
($2 300) 

llnlvernal Motor Truck to, Milwaukee Wla 
($2,700) 

U 8. Motpr Co. Detroit Mich ($2400) 

~ tor Motor Track Co, New York city 
(02,800) 
te Co., 


Capacity from 3,Ml to 4JM Pound*. 
Adama Broa Co, Findlay Ohio. (02.000) 
Aldan Bampeoo Mfg Co, Detroit Mich 
(02,800) 

American Imcotnotlve Co,, Hcbenectady, N Y 
(02,300) 

Atterhnry Motor Cnr Co. Buffalo, N T 
(02 680) 

(very Co. Poorla, lit (02,700) 

" or Track Co, Bytacuaa N Y 

Co, Anbury Park, It J (02,860) 
Garfurd Co. Elyria, O (02,800) 

ml Motora Co, Dntrolt Ml«h (02,760) 
■era) Vehicle Co, Long Inland City, N Y 
(02,030) 

imm Berne tela Co, Una O (02,760) 
inun Motor Track Co, Una O (02,800) 
rwood Barley Mfg Co, Marloa Ind 
(02 BOO) 

Hextor Motor Truck Co, Una O (02.000) 
Ideal Auto Company Ft Way**, Ind. (0*400) 
■ ■■ JT Co, New York rity, N. Y 


Co, Detroit .. . . 

reckon Motor Track Co, WbeoUa*. W Va 
(02.676) 

Plgglna Motor Track Co, Karina Wla (02,760) 


Hpeedwell Motor Car Co, Dayton, 

Storabmg Motor Track Co, Milwaukee, Wla 

(0*400) 

lnd. _ (03400) 

"(04780) 

Tranatt Motor Track Co, : 

(02,680) 


teonwtf its listing m a national periodical. 

ID. (02,760) 


Unlvei 


(fl 760) 

Vella Motor Vehicle Co, MoUne, UL (*2460) 
Walter Motor Truck Co, New York rity 

(03,000) 

Went Motor Vthlrit Co, New York rity 

( 02 , 000 ) 

■ ..(64000) 


Capacity fnm 4,0*1 to 4M3 Poonda. 


(02400) 

Four-Wheel Drive Co, CUalonvtlle, Wla 
(04 000) 

Harford Co Elyria, O (08,600) 

Gramm Motor Track Co, Lima O (02,600) 
llerwood Barley Mfg- Co, Marion, Ind 
(08,2(10) 

Heater Motor Track Co, Lima a (03400) 
International Motor Co, New York city. 
(03,760) 

J uno Motor Track Co, Jnneaa Wla (04400) 
Kelly Hpringflald Motor Track Co. BprlngfleM, 


Kleecl Motor Car Co., Hartford Wla (04100) 
Knickerbocker Motor Track Mfg. Co, Now 
York dty ( 04600 ) 

Knox A uto mobile Co, BpringtaM, Maaa 
(04700) 

Leuth Jocrgene Motor Car Co. Fremont, o. 
(14460) 

Mala Motor Track Co, Indtanapolla Ind. 
(04400) 

McIntyre W II Co, Ankara lnd (04200) 
Packard Motor ( ar Co. Detroit, Mich. (04400) 
Ihmriem Motor Car Co, Cleveland, O (04700) 
Hgglna Motor Track Co, Borina Wla (04000) 
Howe Motor Mfg Co, CoatagvlUt, Pa (04400) 
Standard Motor Track Co, Detroit, Mich. 

(04760) 1 

Service Motor Car Co, Webaab, lnd. (04470) 
Sternberg Motor Track Co, Mllwaakee, Wla 
(04400) 

Cnlvcroal Motor Track Co, Mllwankea Wla 
(04400-04600) 

D 4 Motor Co. Detroit Mick (04400) 

VeUe Motor Vehicle Co. Moline, 111 (04060) 

Victor Motor Track Co. Bufklo, N Y (04760) 
Walter Motor Track Co. Now York rity 
(14400) 

White Co, Cleveland, O. (04700) 

Wilcox Motor Car Co. 

($4260) 

Wyckoff, Chnrch * Partridge, New York rity 
(*4,7*0) 

Capacity from 4M1 to MM PmeM. 

Motor Car Co. Detrott Mich. I 


(04739) 

CoapU-Gear Freight Wheel Co. Oraad i 
Mich. (04,400) 


Omni Vehicle Co. Loag lalaad oty, N, Y 


Co. Uma. Ohio. (04006) 
Internatioual Motor Co., N Y rity (042*6) 
Klaeel Motor Car Co. Hartford Wla (04060) 
Knickerbocker Motor Track Mfg. Co. (04000) 
Hand Motor Truck Co. Chicago, IIL (04300) 
- “—• Co. WhacUaa W Va 

Motor Cnr Co, Clevelaj>4 O. (04000) 
romin, a O. Co. Mllwankea Wla (04780) 
Speedwell Motor Car Co. Deytol. O (04780) 


Walter Motor Track Co., N. Y dty (047*0) 
Ward Motor Vehicle Co. New York rity 
(04400) 

Waverly Co. Indtanapolla ted. (04600) 
Wyckoff, Church * Partridge. New York dty 


Capacity from 8.M1 to 10,000 Pound*. 

Aires Motor Track Co, N Y rity (06,200) 


(14760) 

American Locomotive Go, Schenectady, N Y 
(04 780) 

Atterbary Motor Car Co. Buffalo, N Y 
(04260) 

Avery Co. Peoria IIL (04600) 


Crooe Anto Co. Anbury Park N J (04600) 
Garfbrd Co. Elyria a (04600) 

General Motors Co, Pontiac Mich. (04400) 
General Vehicle Co. Long Island Oty, N Y 
(02 260) 

Gramm Motor Track Co. Uma O (04600) 
Heater Motor Track Co. Uma O (04,600) 

Id tarnations 1 Motor Co. New York rity, N Y 
(04 800-06,000) 

Kleecl Motor Car Co. Hertford. Wla (04,260) 
Knickerbocker Motor Track Mfg. Co. Nee 
York rity (04600) 

Lanth-Jaorgsnn Motor Car Co. Fremont O 
(04.600) 

Co. Of Atnei 


McIntyre, W H, Co. Auburn Ind. (04 200) 
Packard Motor Car Co. Detrott Mich (04.600) 
Pfeerlew Motor Car Cm Cleveland. O (04 BOO) 
Pierce-Arrow Motor Cnr Co. Buffalo, N Y 
(04800) 

Plgglna Motor Track Co. Rariaa Wla (08.800) 
Howe Motor Mfg. Co. Coataerille, Pa (04600) 
Sternberg Motor Truck Co. Milwaukee. Wla 
(04 600) 

Btudehaker Corp. South Bead. Ind. (04280) 
Transit Motor Car Co. LoolevlUa Ky (04.600) 
D 4 Motor to Detroit Mich (64.760) 
Victor Motor Track Co. Bn Sato, N Y 1*4880) 

~.r Track Ca N 7 rity (84600) 

. indtanapolla Ind (04000) 
White Co. Cleveland, O (14600) 

Wyckoff, Church A Partridga New York rity 
(04700) 

Capacity from 10,0*1 to IMM Panda 

Aires Motor Track Ca, N Y dty (04000) 
American Locomotive Co, Scboaertady, N Y 
(06,200) 

Ooupte-Oeur Freight Wheel Co. Grand Baplda 

Midi. (06,000) 

Harford Co, Elyria, O (04*60) 

General Motor* Co. Detroit Mich (14400) 
Hex tec Motor Track Co, Uma a (04760) 
w » Y dty (04600) 
4 New York rity 


MoataTiL (64400) 
O. Ca, Mttwaakoa Wla (f^TSO) 
Speedwell Motor Car Co. Dtytco, a (34400) 
Trault Motor Track Ca, fmgtetllla Ky 

(14 600) 

Victor Motor Track Co. BMBtfo, N, Z (146*0) 
Walter Motor Track Co. M. Y dty (34000) 


(04200-04***) 

I Mate* Now York rity, 

MatMakcr ^Wg tepi fS4 ,<34»M) 
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New-York Life Insurance Co. 

346 Broadway, New York 

SIXTY-EIGHTH YEAR OF BUSINESS 

To the Policy-holders: 

Your Directors assume that, when you think of your contract with this Com¬ 
pany, you never question the Company’s soundness, but that you are deeply 
interested in its progress, and in the efficiency and economy of its management 

We submit therefore, the following summary from the transactions of 
the year: 


During 1912 the Company received in premium* -.. $85,941,784.05 

In Interest, Renta, etc. - -- -- -- -- --.- 33,301,582.53 

Total Income .-.- $119,243,366.58 


INVESTMENTS MADE DURING YEAR 


■teal Estate Mortgage Loua (fort Boa) sssde ia 46 Cities locrted n 25 State* tod Coaatne* (to yield 5.32%) $34,916,846.01 

State, Canty tod Mancfotl Boadt (domestic, tadadiog Ctotdt) baaed by 49 (Wies tod Mooiciptlitiet 

located k 29 State* (to yield 4.47%) ........ 7,493,101.77 

Dtonrtk Raibaad Benia (to yield 4.56%). 3,820,791.17 

Foreiga H R., Gov't tad Martdptl Boadt (to yield 4.21%) 8,234,223.13 

MbctOtaeea* Bead* (to yield 4.73%). 280,777 50 

La to e d to f o Bcy h ol d er* ea aocarity of their policies (to yield 5%) ------ 27,783,909.00 


DURING 1912 THE INSURED OR THEIR BENEFICIARIES RECEIVED FOR 

Death China.$25,788,714.50 

Motored Eadewneats. 6,187,076 79 

Samadend Pefides. 12,959,576.80 

Divideade.11,436,686.36 

Aandtiee. 1,570,502 77 

Added to the reaarre fmds far iaaartacea, to neet the staadard adopted by the Cenptay, it tcconUace wrih the law, aad 

to the reterre fatd* for fotare dmdead*. 31,019,826.06 


The increase in the earning power of the Company’s assets during the last seven years is equal to 
0.39%. Translated into dollars this means an increase in earning power, over 1905, of more than 
TWO MILLION DOLLARS. 

The increased earning power developed in 1913 is notable. It is represented by 9/100 of 1%, and, if 
maintained, will increase the income of the Company in 1913 by comparison with what it would have 
been had the earning power remained as at the close of 1911, by the sum of $647,000 


Of the amount which the law allowed us to spend in 1912 for n 
Of the amount which the law allowed us to spend for all pujposajWM 


*it... 91% 
• 63% 
. 100 % 


Of the amount of new businese which the law allowed us t> 

NINETEEN-TWELVE WAS A GOOD YEAR 

IPYOU DESIRE FURTHER DETAILS, WRITE THE HOME OFFICE, 346 BROADWAY, NEW YORK. 





















SCIENTIFIC AMERICAN 














































































































SCIENTIFIC AMERICAN 



The % Ton Utility Truck-$1250 

(CWW. Only) 

T HIS new Utility truck is the most practical 
and serviceable truck of its size ever built. 
It is intended for any kind of city and sub¬ 
urban delivery service. It works more simply, 
more economically, more rapidly and more 
effectively than most trucks of much larger 
size. It is a new development. 

Unlike the average small truck, it is 3H* rear; it has an unusually rugged 

not a built-over or a redesigned pleasure pressed steel frame, doubly reinforced at 
chassis. It is a real heavy truck in all of points where it will receive the greatest 
its parts, in its entire design, in its whole strains; the wheel-base is 120 inches, 
construction and m its economical oper- Throughout this truck is built on the 

ation. For instance, the powerful 4- most modern truck lines. It is made in 

cylinder motor is controlled by our pat- one of the largest truck plants in the 

ented governor; it cannot be driven over world by men who have been building 
18 miles an hour; it has quick demount- successful trucks for over ten years It 
able solid tires 36" x3" front and 36* x is built by truck specialists. 

~ - tfc-*■— .i mnm^metmnr who h»i ■ Ti hnli lnt rf Sm tfc* amrmt Cnu (Ualar. or write » aid w* wfll Hwt 

UrMMbkWkbi on mw Utflitr trwfc f* wall yo« om rf oar tr*n*»ort»tlaa opart*- ... 

w5hl—fcte fa»I.H|.Hi. 

Sm this new truck at the Chicago Truck Show 

Sa ati oa D, CpBm— 


The Gramm Motor Truck Company, lima, Ohio 

Joha N. WIlly», Prwidcnt 


CAyYl MOCtf AgtTV—UW MOTOR—4 erllMm, bore- WIDTH OF FRAME—34 inebe. OASOUNK CAPACITY—20 

WHEEL BASK—1M inefce*. tWIoiu. 

TRANSMliSfOH—MsKtlntyp*. 

Tta*ip**b *arw w( mi oat 



LO yiNO ^BPACE - Apgad- 
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G. V. Electric Trucks 

For Manufacturers 

The iDuitraboa below show. a 5-too G. V Truck receody defcvered 
to the Wall Rope Co 48 South Stre e t, New Yak. 

They thought the matter of Motor Truck* overresy carefuiy before 
buying and when they <U buy the oeder went In a pnawr irireu- 
(adurer whoae experience w ar r ante d • goad track—and whoae fin- 
anaal rtandma argued wel (or the nght md of co-operation n year* 
to cane Other truck* wd be ordered lathe works ■ Naw Jeney 



W. rarely <Umnd a wta J las hack to tU Comal Swaps* C* al Naw 

J-r — 1 —*'— — **- M --— 1 a -T— °-L-~m TlwGaaaral Ekctnc Co 

mm 47 C V Track, m a. raore nUreOdre orei era—Tb. A B Saa 
Elevator Co Brown ft Sterpo, Pocdo MJK Csnaksa RabUr Co Coforefc 
Co Globa Wanacko Co Jraaey Mk Co MokU Co (resell orempri) 
Nanoeal Crab Repra. Co. S«re.M% Co Staadwd Pud Co WWfirei* 
RopranogAnaoCo Moo*. aad asay odrei 

It ■ a great mouke to aoa G V Track far nonag pod. bocrara tWy orebt 
to b. clone tKo .Jra. tbcsral. ol AdUr.7-7— W. iwmSra 

caeaawri mho heat an t a nagfc harm Om ef then sold 176 bones la 

The General Vehicle Co, Inc. 

Long Island City, Naw York 


i. Leslie’s 


jeslie’s i 

~jym 


F acts every Scientific 
advertiser should know 

What penodteah gamed and loot or And about Laik't — 

cJ “ tao H ow maay ra tafa* ■ each be nb- 

Comperatnre gan and loo. Actual mim 

circulation fount year by year lot Hew much aretdabon ■ pubk reed- 
rech of fifteen leading pubheatwoa, gig place*— 

f« four yean How much ■ hoeaaa— 

Amount of a d wu U mg earned month Each subocffcet t ocesp n don — 
by month for the part four yean by Number of cepma that ga to each tows j 
thcae penothcab NemSad {to trtre k o a, etc. A 

,or 1911 ceatmnd Hmm Facts sn Is the jOr* 


wsh 1908 

Number of cwwimen roachoJ for 
one end with the tame ttzod adoer 
tbement by tach of 24 national 


Allan C. Hoffman 


Theaebooln coat over <3 

SSixsrf' 

to aay national 


/ W 

LanuvfLr 


The Motor-driven Commercial Vehicle 


TM* department <* devoted to Ike tettraeta a/ tr ue d and p roa p w dt n* men 
or* of motor trunk* and deHeer p mmu Tho Editor trUl eed ae e er to patsre r 
any guettion* relating to mo o kontoot feature* oper a t io n and wn u r meit of 


BwfaMMS Getters tar 8 anall 
j Cooctns 

j By Charles H Bpeneor 

B FTORM the experiment waa made tbe 
email user considered the motor truck 
I out of tala reach When tbe motor truck 
talesman called the uaual reepoaae wad, 
Tet the big tallow do It. We can t Tbdk 
hate to do things on a big male; Their 
plsnta are large They ean afford to get 
Beets at care te hire ektllad and axpemdra 
men to take core of them to buy gasoline 
at reduced rates and to profit all along 
the line by pun.baaing In rolumoa reap¬ 
ing the benefit at coat reduction by no 
doing There seems to be plaustbUlty 
and business discretion In this argument 
until analysed Then it will be found 
that like nearly every proposition which 
Is oi posed lu progress it Is based on un 
sound reasoning The business man who 
resigns himself to a small vi In me of busl 
ness and is not concern d In Installing 
facilities for handling an lncieaee is 
neier likely to aet the Increase 

Customers Beyond the Hones Bench 


self lomlielled either to abandon the ef i 
forts to secure the business In the sub- , 
urban trade or to expend a sum of money l 
n h iroes and suitable wagons 1 lint ion t 
sums his profit and make tils vulture nn a 
I rentable The man using hi rues baa to ) 
limit himself to thr area In which the anl 0 
mal has to deliver Farther than this the <j 
country la cloned t> him There may bo t 
thousands of customers beyond the bound 
ary line <t the horses power It la gen 
dally agreed that a ten mile radios U 
al ul I he limit in which It Is possible to t 
use a b ise-drawu delivery system By B 
the lime a horse has hauled a load far p 
Un miles made many stops and completod d 
tbe ten mile Journey balk It has done (- 
slanit sll the work jiovsil Is for him When a 
any more than twinty miles dally la piled N 
on the animal It Is done at a risk It means i 
is rhapa the collaise of the horse a dead t 
liss to the owner and permanent Impair f 
meut of his delivery system a 

The electric vehicle Ideally adapted to t 
quick delivery within the city limits or l, 
to suburban points Is good for a radios of t 
from twenty to twenty Bve miles a day t 
going and ctmlug and Anally a gasoline u 
propelled motor truck Is In many In s 
stances delivering at distances of fifty 
miles from Its starting point which means 
that It covers a delivery route of one 
hundred miles a day 1 

A Whol es ale Gracer’s Experience 
A short time ago tbe writers attention 1 
was called to a wholesale grocer who de- 2 
elded he did not hate enough customers v 
to support tbe overhead expenses of his n 
store He decided to create a small field j 
of action and for this reason be pfoked v 
out a truck He was prepared to have It a 
coat him a little more money Just as bo 1 
believed In spending additional money for t 
advertising or Increasing tbs salary of C 
a productive salesman Tbe remits he t 
obtained were very prompt In fbctbeom- ■ 
lng His truck went where his wagon I 
never before could reach end he found e 
that there waa bust doss waiting In sec- f 
tloee be little dreamed of. He pvt on s 
more salesmen who la this way were « 
gtvsn the advantage of being able to a 
promise prompt er deliveries than they t 
had boon able to maintain before The t 
Increase woe so rapid, and the profit so t 
Mg that this particular greoef was 1 
obliged to put a new track Into mrvtae c 
to rare for tbs grin, i 

We know of a itfliar loorenra with a t 
small retail fas eooeere that was ecsppot- « 
tag wltk a large oomWni^mtag^bsn* } 

te*« T thMta t* Mi /enivi 


time after Introducing a commercial 
truck, be was obliged to purchase on ox 
Ira ear and la now making wonderful 
increases In his business, and Inroads into 
the trade of his competitor through his 
ability to serve his patrons more promptly 

Anotbet instance Is of a retail grocer 
ybo found that a 1% ton commercial ve¬ 
hicle displaced four horses and two 
wagons. This concern averages sixty 
miles per day now by tbe urn of the motor 
truck and has extended the burinreai ter 
rltory of the company to a surprising de¬ 
gree New customers have been made 
end held by the promptness of delivery 
assured and the residences si tested In 
unfrequented sections are ranched where 
these were formerly a problem of great 
dUBculty bring visited weekly where now 
the motor truck calls dally 

Making Chouteau Oat of Driven. 

Many business men are deterred from 
buying motor trucks for fear their wagon 
drivers cannot learn to be chauffeurs 
There la no more Intelligence required to 
operate and take rare of a car than to 
taka proper care of a horse There are a 
few motor truck manufacturers who cod 
duct special schools for drivers at their 
different service buildings located In the 
various large dries of the country and 
It Is their experience that the average 
teamster can be readily educated to oper 
ate a car One concern turned out last 
year over fiurteeu hundred students In 
one of these schools who wire formerly 
driven and rrilablo delivery men used 
lu the days of the horse-drawn vehicle 

The Bight Car for tbe Purpose. 

It has been found In many Instances 
that a merchant has paid t to little for bis 
m hr truck >r has purchased a car too 
light in construction to withstand the dally 
delivery grind ir too large for the par 
tlcular handling of Mb merchandise There 
are over two hundred and sixty firms eu 
gaged In the manufacture of motor trucks 
In this country and It requires little effort 
to secure practically all the needed In 
formation regarding the particular type 
of truck that Is meeting with success lu 
the Hue of hu*there In which the merchaut 
Is Interested On looking carefully Into 
the subject It Is usually ti be found that 
the best car for a peittcular line of bust 
ness is the type that Is already repie- 
aeuted In greatest numbers In that line 


Stud Tima in Prance 

To Che Editor of tbe Motor Truck Depart 

In the article on Subsidised Motor 
Trucks appearing lu your lasuo of Sept 
88 th 10U a statement waa made which 
was very m is t ea di ng for the reason that 
It waa incomplete It referred to the 
French government test, and the assertion 
was made that toot on# of the trucks shod 
all around with steal was abb to qualify 
The author evidently did not know that 
this applied only to trucks of three tons 
capacity and leaa, In other word* light 
tracks Intended to be driven at speeds pt 
about twenty mOes par hoar Thumaa 0 
Fay formgr preatdsvt of the American Ho- 
duty of AatoooMb Bngtaeasd, *b» para- 
folly Investigated the French army teat ef 
oteri Ore tracks, mid -Not a few mak 

matte tires would ha area cheaper end 
better te the long ran than aeUd rubber 
tfrae, thus MggMttag fitraatfy that afoot 
Urea won pot of the qutoriou. But Urn 
Ffoaoh army had It* way and ttatr dp- 
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I Abnae of Good Roods 
By Arthur C. Brady 

M UCH la written and a (treat deal of 
goaalp u current regarding tbe abuse 
Indicted on food roads by the automobile. 

The writer has made several jiernoual 
examinations of new roads that bare been 
opanad and finds that tbe trouble chanted 
to the automobile In this respect Is very 
much exaggerated. The evidence seems 
to point to the fact that It Is a combine 
tloo of horse and automobile which Inter¬ 
feres with road conditions. 

In a recent walk of five miles over a 
new Htate road, opened only about a year 


§§m 


lug over It, although a apee 


an hour la not animus 1 on tt 
print of every boree-ahoe 
however, and the calk cut 

20. 

SANOOW 1 

finds Its way through, thus 
for the automobile tiro to | 
particle* of dust and star 


Tires of Guaranteed 


Efficiency 


r j 


United States Standard De¬ 
mountable Tires have the Well- 

efimed distinction of being the most efficient motor 
truck tires on the market today. 

This is an important statement to every business nun who 
has a haulage problem on hia hinds. 

Efficiency is the watch-word of the modern busmen and 
mechanical world today The concerns which occupy the front 
rank are the concerns that have come the closest to making 
every man, machine and appliance throughout their organiza¬ 
tion 100% efficient. 

Clearly this rule applies to the delivery and haulage depart¬ 
ments as well as to the manufacturing division 

If you are compelled periodically to Jay up your trucks and 
tie up your deliveries hours or days at a time while a wheel is 
away at some distant repair station for a tire replacement, you 
have a weak, inefficient spot in your delivery system that would 
not be tolerated a day if it occurred in a modem manufacturing 
plant 

United States Standard 
Motor Truck Tires 

(DEMOUNTABLE) 

have forever done away with inefficiency of thla sort 

Here is a tire that can be replaced in your own garage by the 
driver himself after working hours. And it will take him only 
fifteen minutes to do the job (even for dual equipment) 

Expensive, troublesome repair-shop delays are a thing of the 
past Carry a spare tire on your truck and you are independent. 

furthermore, United States Tires bear an unprecedented 

























































































































































































































































ROTARY PUMPS AND ENGINES 


» accompanied liy the 
oound originally produced simultaneously 
D ENGINES • herewith Attcmptx have lieeu made to 

. accomplish synchronism by mochaulcnl 

nlifBi.t connection!) lietwecn the two luachlncH mid 

hIho hy connect UK Hum electrically It 
• 1 ‘i > J 1h clHliio-d that uicchunlcal connections 

pi arc not effective nIiicc the slightest Hllp 

lietwecn the parts or an) Innccurnt) In 
construction deal rnj a the nv iirlininlain 
As for electrical connection!*. It has lieen 


Do You Know Actual Costs? 

I f your price ir too high, your competitor undersells you If 
your price is too low, you undersell yourself You lose, 
and your losses grow bigger with your business 1 oday 
the growing merrhant has actual cost knowledge His pur¬ 
pose in finding costs is to reduce them Reliable hgures of 
cost are always analyzed 1 hey locate losses and wastes 
figures reduced to the language of costs usually shout loudly 
for reform 

Jones Recorder 

for Motor Trucks 

supplies accurate data to determine delivery costs Motor trucks 
arc big investments Delivery costs arise out of the mainten 
ance and depreciation of the trucks 1 he charges must be 
reduced to unit hgures to he distributed to each unit of product 
I here is only one way—have complete performance records 
of every truck 

By the Jones Recorder every movement of the truck is regis¬ 
tered on a graphic chart pvery operation of the truck is 
visualized It tells every speed, all the distances covered, the 
numlier of stops madt., the length of the delays, the time of 
each loading and unloading interval, and the time of depar¬ 
ture and return 

Such reliable and immediate knowledge discovers leaks and per¬ 
mits every organization to move its goods efficiently In con 
nection with fuel, oil and tire consumption records over-all 
delivery costs are found, and when actual costs are known 
cost-reduction is usually effected 

The Jones Recorder is enclosed in a handsomely finished case 
of heavy brass It is connected to a gear on the front wheel 
by flexible shafting 1 he rotation of the shaft actuates the 
chart and recorder to obtain accurate cost-reducing records for 
your trucks 

H't would be flad to supply more complete information 
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Thr purpnst of this Journal is tn record accurately, 
simply, a nil inh n stlnuly thr irorliTs proyriss in sail Hr 
tl/h A notch dot and Industrial at hit vt mi nl 


Amend the Panama Canal Act 

S I mi IK NT Mint! him clupxcd xlucc tlie phhmhro 
of (hi I'uiihiuh ( annl Act lunt xummer for a wlilo- 
xprend nnlloniil dlxcurwloil of (hat much debuted 
lueuNUre t rum plutform mid pulpit, 111 tho muicnsiue 
uml tho flall> lirvMH, the question of free IoIIh hex lioen 
w> liilollicviitly llinmlied out, (hat Ihe general public 
or at hunt the thinking pnrt of It, hux to-day pretty 
mil iiniile up llx mind an to llu wine and Jnxt course 
to piirHiie In i xtrlciiiliig Ihi Uivirnmeiit from llu prex- 
iUt aduiltledly dlllhult |Mixltlon 

The provI hIod for free toll*, which la thi only quex- 
Iton III the Art that lnm been MUhJcctcd to serious 
i rlttclxui huH iHH-n attacked on the dual ground of 
morula uml economics. Our objections on the ground of 
Internal (mini morality luive been clearly stated and 
are will known to our readme It la not our purpoae 
to cntir Into thut alilt of the tjuewlion ugxln, for we 
bellovi that uudtr (lit now light width him been xhed 
UIWU the economic able of Ihe quextbiu li> the n|Hirt 
of Prof Kmorj It Jolmaoll, there will be found ample 
JuHtlflentloii for un nun ndiueut of the net an far an 
the cunul lollx nre ttincernetl—a procedure width we 
latlleve woultl la* til hiirnion) with the preatul atule 
ot pulillt opinion uml would fundali ( ongrt-aa wllh H 
raeuiiM of dignified wltlidniwul from lta preaetit de- 
hutable |KMltloii 

Without disparaging tin might of the argument 
liuatHl on the rnoml iispnclx of the ipieatlmi we lielleve 
lhat thi tiueallon of tolla will lie rough! out mid Hmilly 
settled mainly on oeonoliitc gniuuda t urthermore, we 
belli to ihut Ihe Koneto In putting thi free toll pro- 
i talon lido tlie ml whh united then to by n luudulde 
dealn to pnimnli In a Jual nntl liiiiinrnblt way, Ihe 
beat tnti reals of Vmerltnu shipping 1 luring the 
months width linte Intertened since Ihe |aissngt of Ihe 
Ael linwitir Iwo lmiKirtnnt factors hate entered Into 
(lit proldtni width to our thinking hate ciitlnly 
changed Its whole ux|N-ct Tin so were the publieutloim 
of l’rof Jolinstiti's reiairl oil Hit lliuintlnl side of the 
question and tht fnlltr renllxntlon of the fact Hint 

tin bulling murlllu.allons were mnlttlng canal lolls 

to nIi!|ix using the Hue* (’mini, mid would probably 
follow Ihe anme course with regard to Ihe I'unuma 

t’HIUll 

1’mf Johnson slums ilmt under existing conditions, 
ronstwlM shlint soiling between the ensl and west 
coasts of the l idled Statist nre already paying over 
ft I»r Ion for the tsirrlage of fn Ight it cross tho 
Isthmus by the I’aimmii Itnllrond and doing a lucra 
the business at thut lie l mints imt that the payment 
of Ihe JO in r ton toll through Die t’Hnul w.mld still 
bine a wide margin of protlt for the eunstwlse trade, 
‘llu argument Is simply umuwweruble It bus swept 
Hit kround from beneath the feet of thoee who ilntm 
Hint tin lolls should lie remitted to euaatwhie shipping 
In onli r to xllinnlulp and develop It The people of 
the I idled Slntes thunks to Prof Johunuu'a analysis, 
nre now larfeclly satisfied that tho exclusion of foreign 
shipping from our cinihIwImp tmde has gtren to the 
In I It r nil Ihe HHstxliuifN thut It can reasonably demand 
from tie- Federal (•oternmt ul There Is a wklespread 
com It thin that In remll Ihe tolls to these ship* alone 
wmild ls» to make a gratuitous gift of money from 
the Trinsiin to private coriKiratlona Ilmt staud In no 
need of It uluttsoever 

Furthernmri (hire Is a growing u idersts'iillng 


both Inside of Congress and oubrida, that the repeal of 
this section of the Act will nut promt the Federal 
Government from rendering financial aid to tho Ameri¬ 
can Merchant Marino should It feol disposed to do so, 
for, if a flat rate is charged on all shipping, domestic 
and foreign silks, there will be nothing in tbs muab- 
dhqmtrd treaty with Great Britain to prevent tho 
Government from making a remission of tolls, li» whole 
or In pert, to American shipping using the Canal, shonld 
It see tit to do so. Obviously, the first step In this 
liollcy should bo the pawing of an amendment to the 
Panama Canal Act by which Its present objectionable 
feuture would Iw removed. 

Two bills for the amendment of the Art are now 
before Congress, one in the Metiste, Introduced by Hen 
ator Itoot, the other presented In the House by Kep- 
resentHtlvu Minins. Their jmsoagn will afford a corn- 
lilt to useuiie from the present impasse 
It will raise tho prestige of Congress to rectify Its 
error by n regular and dignified procedure, which will 
at oiioii remove tho existing misunderstanding with 
s friendly |siwer and place the Uorcrnnipnt In bar 
muny with tho best traditions of oar National policy 
1 urthermore, the paxsago of these bills will nave Con 
gross from Ibe humiliation of having to arbitrate a law 
which lacks the moral support of the country at large. 

Mb-aUtemcnts in the Oldfield Report 

A I.TItOl GH no evidence of the actual suppres¬ 
sion of Intentions wus given before the Com¬ 
mittee un I’ulents to which tlie Oldfield Bill 
was referred wu find Ln the report submitted by the 
Committee statements which sunk to keep alive that 
false impression and which are ln Ibe main mislead 


In its dsetst o n, w» tot x dear t a at anos. not at 
the wtDfui aappwmtm at a patent, bot atapty of the 
rajratioe of an invaottou. and a us* of a bettor larao- 
tloo accomplishing the tore parpoaa more oatisfae- 
tortly 

The oooclusion of the Commttts* that “there dtatfona 
art sufficient to show that the practice of buying up 
and suppressing patants Is widely Indulged" Is wholly 
unwarranted. The contention that tbs aggregation of 
patents under single ownership is a monopoly was dis¬ 
posed of by the Court of Appeals of the Seventh Cir¬ 
cuit In one of the very oases rolled upon by the Com¬ 
mittee (Indiana Manufacturing Company v J I Case 
Threshing Machine Company, 1M Fed.. 380, 371) by the 
following red art to ad absurdum "Their con too Hon 
comes to tbla If ho owned either alone, over that he 
would have complete dominion, owning both, he controls 
nothing The public has no right In either Invention, 
therefore, the public has the right to have them both 
In the market competing for buyers. Naught plus 
naught, the sum of the two naughts Is a substantive 
quality ” 

The value of the “comments and complaints ln the 
public press," which the Committee mentions as prov¬ 
ing the suppression of Inventions, does not merit seri¬ 
ous discussion. Not a single Instance of soeh “com¬ 
ment and complaint” Is specified In the Committee’s 
report “1 wanted,” declared the Chairman, when ho 
presented the report to the House, "to get up as good 
a report aa we could, to make It aa plain as possible ” 
HIuco this Is the bent showing tho Committee con make 
In respect to supprewdon of Inventions. It la not pre¬ 
sumptuous to affirm that present conditions require 
no chnugo In Uie intent law upon this point 


lug Indeed, the Committee was cnmitelled to go out¬ 
side of the testimony which it took, for proof of sup¬ 
pression In its report It declares • It has been the 
subject of comment and complaint ln the public press 
for years. Moreover, many Instances can be found In 
tho reports of Ihe decisions of the Federal courts.” 

Quoting from ( olunililH Wire Compnny v Fremsn 
Wire Company (71 Fed, m2, TOO) the Committee says 
regarding one of-the purtles litigant ‘It has become 
IHMnesMcd of nuray If not all. of the valuable ]intents 
for Ihe mainifailure of burped wire and machines fur 
so doing " Examination of tho opinion of Ihe court 
shows, liowevir, thut this quotation Is merely one clause 
ln a sentence mid that the remainder ivf the sentence 
nod the context flatly disprove every snggestlon of 
suppression either of patents ur competition The 
court really says It has liecome possessed of tnauy 
If not all, of the valuable patents for the mnnufuctnre 
of bnrlssl wire and tin machines for so doing and has 
granted ii Inrge liuuilsr of licenses to persons ami 
cor|K>ritth>iix under Its wild indents. The ivldence fur 
liter shows thut It hnx not Isiniul Its licensees to uuy 
prices, or In any milliner limited or restrlited their 
sales or output In other words, there apiieam 

to be so Air as the complainant s licensees are con¬ 
cerned unrestricted competition In tho sale of Ibelr 
products." 

The CvtmmlHee cites a finding of the court Ln Indlunu 
Manufacturing Comimi)} v J I Casa Threshing Ma 
ehluo Conqany (14 m ked 21), but falls to puhllxh Ihe 
fact that tile decision In that ease was unanimously 
reversed by the Circuit Court of AppeelH of the Seventh 
Circuit (1M Fed, mi Ho, too, the case of National 
Harrow rom|iaii,v ngnlind Dement (21 A D N Y, 200), 
a decision by n Ni w York court of Intermediate Juris¬ 
diction cited with approval by the Committee eventu¬ 
ally went to the Supreme Cunrt of the I'utiod States, 
where It whs unanimously reversed. (Bernont v Nu 
Ilona I Harrow Company, ISO l H,, TO) 

Contrary to the Impression conveyed by tbo Com¬ 
mittee’s report the so-called "Lock Case" (mount 
Manufacturing Company v Yale A Tuwne Munufactor 
log Co., 100 FetL, UK) did not Involve the purchase of 
patents for “jairpuse of extinction,” hut raised the ques¬ 
tion whether an agreement to restrain I rede In yeapect 
to both patented and unpatented locks was contrary to 
the Hberman Anti Trust Act, and the court, of co n t ra , 
held that It was. Far from Indorsing the objects of 
tho substitute Oldfield Mil, the court In this caw 
emphatically dissents from the Committee's position, 
saying ‘The right of a patentee to suppress his own 
rests upon ordinary considerations of property rights. 
The public has no right to compel the use of patented 
device* or of un pa tented devices, when that Is consist¬ 
ent with fundamental rules of property " 

The Committee alao quotes from the famous “Paper 
Rag Oase” (Continental Paper Bag Company v Boston 
Paper Bag Company, lfiO Fed., 741; 310 U &, 400), the 
opinion of a dissenting circuit Judge who differed from 
tbo majority of his colleague* and from the dfffisfcm 
of the Huprame Court of the Tutted States. This the 
Committee describes as (be "best known Instance In the 
reports of mpprewdon of a patent to prevent etnpeti 
tiotk" Tbla assertion by the Committee Is Important, 
because ln Oils case, a* th* Supreme poqrt pettod eat - 


Modem Psychology 

P BYCHOLOGY Is the study of consciousness. To¬ 
day it U a science, a knowing, bat this could 
hardly have been said of It before our era 
Psychology Is no longer given up to metaphysical specu¬ 
lations, to philosophic Inquiry concerning the nature of 
the soul, the future life, spiritual states, and the like 
Huch are very legitimate considerations, but they have 
ouly an indirect and not an essential relation to modern 
psychology 

This science. In the present day sense, originated in 
tho work of Wcbor and Fechner early ln the nineteenth 
century, hut It had no Independent standing os a 
science until 1H78, when Wundt (who had his eightieth 
hlrlbdHy In Augnat of Inst yeor) established his Inborn 
lory lu Lelinlg, where so many “experimentalists." both 
European and American, have been trained. ITot O 
Manley Hall, III his Founders of Modern Psychology,” 
considers that ‘psychology owes to Wundt a debt far 
greater than to any other man living or dead.” Pres¬ 
ently Mailer, Martins and Rbblnghans followed Wundt’s 
example ln Gottingen. Bonn, and Berlin, respectively 
within fifteen years sixteen experimental laboratories 
were established hi America, all directed by Ameri¬ 
cans, except that presided over by MOnsterlmrg at Har¬ 
vard. And at Harvard Ihe lamented William James 
prepared his superb treatise, the reader of which read 
Jly subscribes to the mot that "William James, the pbll 
oeopher, writes like a novelist, while his brother, Ilnnry, 
the novelist, writes like a philosopher " 

1‘nyebology lx now an eminently practical science, 
and its development has been so greet that It has in Its 
turn become divided Into branches—or shall we not say 
distinct sciences. These are the physiological psycholo¬ 
gists, who devote themselves exclusively to work upon 
the anatomy, histology and physiology of the brain, the 
organ upon which mind is conditioned and in which 


from study of the conscious, sentient being, human a 


net the irregularities snd errors of Individual ohserv 
are by objective teats. They eliminate, ax far ax pos¬ 
sible, the personal equation, by th* naa of accurate In¬ 
struments in testing data. They deal with a very wide 
range of problems, as witness one of their meeting 
programmes. the differential perception of ootora in 
the spectrum, geometrical Utaxkms, the lnfluenca of 
rhythm upon the circulation of tbo blond, the lofloence 
of such sobotaDces as tea and hashish on pay chic proe¬ 
ms**; the psychology of th* telegrapher; noptratUn 
ln relation to attention; th* development of volant*ry 
motion la the child, th* mental fsculty aid reotokm 
■ In school children snd unlrerelty sttt- 


• and jataBMmra* ot the jape- 

OMoaps mbdare paychstogy l* k» Jmpbrtattt uHettes, 
Ucaara It *Mks to mre—fd and to normalise omsdnas 
ntra, that la. psychism or manffiJtty TO* w*o£o 
I* rrally the hasdmstdan of flit m tonarea, hereto 
all WIN towtifle oc m rttoto *&****** 
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Aeronautics 


A TwUm- ud Radpraeariag-sagiaa CompHUJo*. 
What a fine opportunity for judging the relative efflol- 
enoy of the turbine and the mlprocatlng engine wu 
afforded by the recent run of tho "Arkansas" and “Dela¬ 
ware” from Colon to Key West at a apoed of 18 knots The 
reciprocating engines of the “Delaware” have some flue 
records to their credit, and since the “Arkansas" is fitted 
with the latest type of turbine, tho run should afford 
some excellent and most valuable data as to the relative 
efficiency of the two types, at least at a speed of 18 
knots. 

Removing Raffread Grade Croaataga.—In view of the 
growing number of fatal!ties at grade crossings, the 
Legislature of New York 8Ut« should give favorable 
consideration to the reoommendatlon of th i Public Sor- 
vioe Commissioner of the Heeond District that 8000,000 
be appropriated for eliminating grade cross ngs of high¬ 
ways and steam railroads. It will surpiise some of us 
to team that there are at the preeent time over eight 
thousand of these crossings in the territory which is 
oovered by the Commission of the Second District alone 

Solidifying of the Gatan Dam.—According to that 
excellent publication, the Canal Record, tho hydraulio- 
ally-depoalted oore of the Oalun dam is nnw practically 
covered in fey the dry fill- The deposited material is a 
smooth day, highly waterproof which has flowed into 
every Interstice in tho rock and earth, until the whole 
mass at the center of tho dam has Isuome liko a rubble 
wall, every rook of which is oomented to another This 
day is similar to the blue rock found every where on the 
Isthmus, and the Record states that it is prolmhle that 
In time the core of the dam itself will solidify into sunh 
rock 

One-man. Gun-fire Control —The Ideal method of 
firing broadsides from a battleship would be one In which 
all the guns were given the same training ami pointing, 
simultaneously by one man—provided of course, he is 
poweesed of better training and elevating ulnlllies than 
the average of the ten or a dosen separate men who do the 
work at preeent. Sir Percy Boott has perfected a system 
by whloh all the guns can be trained and elevated simul¬ 
taneously by one man from a given station The latest 
report states that this method has shown a great supe¬ 
riority In target practice over the old system of separate 
pointing and training 

Large Dipper Dredges. —The excavation of the Atlan¬ 
tia entrance to the I’auama ( anal colled into servico 
dipper dredges of unusual sire and capacity The 
"Mind!” and “Chagres," whloh are cutting the entrance 
ohannet to a minimum depth of 42 foot at mean tide, are 
working entirely in rock which has been iweviously 
broken up, and they bring the material to the surface in 
8-yard dippers. Tho dipper handles are (12 feel in length 
and the boom supporting tho shipper shaft is 50 foot long 
To facilitate tho work the dredges have I men equipped 
with steam dipper trips whloh have shown good results 
daring six months of work 

High-speed Trains In Germany —The 1912 summer¬ 
time table of the German Railway Systems, rays The 
Bngineer, provides an interesting study, for it reveals 
that a new era of rapid transit has dawned in that coun¬ 
try In Kill a non-stop run from Berlin to Hamburg 
in three hours and twenty minutes woe inaugurated, and 
In 1912 tho run was further accelerated The train loft 
Berlin at 8.56 P M , reaching Hamburg, 178*4 miles 
distant, at 12D9 A M , the speed being 65 1 miles per 
hour The return Journey was made at 54.6 miles per 
hour The train was a light one, consisting of four four- 
axle carriages and a six-axle dining ear 

Safety Railroading —The Pennsylvania Railroad, co¬ 
operating with other lines in tho eastern territory, has 
Inaugurated a railroad Safety movement, whmh Is the 
latest move of many made by tho company to Inercaso 
the safety of passengers and employees on its system 
"Safety Pint” meetings are to be bold in several import¬ 
ant oenters, in whloh lootures Illustrated with photo¬ 
graphs, lantern slides, and statistical tables will he deliv¬ 
ered We are glad to note that other leading railroads 
are moving in tho same direction, for we regard this 
"Safety First" movement as one of the most effective 
agencies foe reducing our preeent shocking annual rail- 
read list of killed and Injured. 


Tire Gma-efeetric Meter Car—Railway ofiWais have 
been watching with interest the development of the self- 
propelled ear for use on steam roads. Under steam opera¬ 
tion, short branch Hum, carrying a limited traffic, are 
notoriously unprofitable Single units running at suffi¬ 
ciently frequent intervals give a more satisfactory ser- 
rioethaa the larger o a e o -a-day trains, and the managers 


hate turned to the self-propelled cay as offering a solu- 
tloo of the problem. To-day over twenty rallroodi have 
eeH-peopeQed units of toe ga s n fe otri o type running on 
„ HfeRlnr local schedule. Th® honxumpttoo of gasoline, 
ttofle Varying with toe local tood d qito, W found on toe 


A Year bosk ef Agricultural Statistics is tho latest 
periodical publication to be undertaken by that re mark¬ 
edly prolific institution, Iho International Institute of 
Agriculture The initial volume, published m 1912, 
gives statistics for the years 1901 to 1010 from th« 
fifty oountrtes adhering to the Institute, representing 
practically the whoio of the civilised world All the 
data are from official sources 

The Rice-growing Coagress —Tho fourth inter¬ 
national congress of rice growing was held at Vireclli 
Italy, during the early port of Novi inbor It waa 
decided to establish an International center fur nee 
cultivation and researches upon this subject and ac¬ 
cordingly the Veroelh rioe-growing plant is to lie re¬ 
arranged and laid out with tins end in view The insti¬ 
tution will he directed by I’ror N Now'lli and it is 
expected to further the interests of this branch t>l rescan h 
to a considerable extent 

Feeding Plants to Keep Them Warm —It is well 
known, of course, that human beings and the lower 
animals are better able to resist cold when they are well 
fed, but it is interesting to learn that a German investi¬ 
gator has announced that feeding plants has tile same 
effect on them He declares that the introduction of 
organic siilwtances of nutrient chores ter (earhohy drates, 
alcohols, acetone) into thn plant uoll height* ns its resist¬ 
ance to cold, oven in the ease of tropical plants Different 
sulwlanoes protect in diffemuL degrees The Biigarn 
stand highest, then eome glyrtnne, the alcohols, and 
acetone The removal of the protective contents re¬ 
stores the ongiuul degree of resistance 

Amundsen Receives ■ Gold Medal from Peary — 
On January 11th (’apt Roald Amundst n, diHcovcnr 
of the South Pole, received from the hands of ttiar- 
Admiral Robert Peary, discoverer of tin North Polo, 
the gold modal of llio National Geographical Society 
Reply mg to tho brief spoeoh of presentation, ('apt. 
Amundsen said “Greatly os I am honored by receiv¬ 
ing this beautiful medal, I feel that the honor is multi¬ 
plied a thousandfold by tho fact that the presentation 
has been made by the greatest exploit r since ( linsto- 
pbor Columbus The desire to search out llie Mouth 
Pole, in fact, tho spint for ixploration and diseovirv 
was awakened in me Ity Admiral, thin Lieut , Peary 
whom 1 met in the An Ik in 1890 ’ 

Right and Left Handed Plants — Do vou know that 
there are right 1 landed plants and left handed plants? 
An English investigator, K H Compton, has thought 
the matter curious and interesting enough to make it 
the Bubjoct of extended investigation, and has n ported 
on It to the Cambridge Philosophical Houetv He ob¬ 
served eight varieties of two-rowed liarlcv to d« termini, 
the ratio of rights to lifts, in the first leaves of so-In of 
different vanities and of tho vanmis kirnils from tin 
same Individual spikes, and found that among 12,401 
seedlings 7,237 or 68 10 p< r einl had the first Uaf 
twisted to the left A variety of millet showed an excess 
of left handed seedlings as was also the ease with oats 
In the inse of corn, the ratio was almost unity and 
there was apparently 1 no inheritance of right and Itrt 
liandodnesa as such 

The Meleordoglral Service of Brasil has been eom- 
pletdv reorganized and plaits! under the Ministry of 
Agriculture, Commerce and Industry of that country 
About 150 stations are already in operation, and it is 
planned to greatly increase this number by having each 
State establish a central observatory and a lonal nil- 
work of stations to cooperate with the central innlitutiou 
In Rio Janeiro Several stations will soon be established 
In the remote mleruir, at places to which aocess is slowi r 
and more difficult than a journey to Europe At present 
nine tenths of this vast country is a meteorologicsl terra 
incofnUu, representing a deplorable blank on tin cli¬ 
matic charts of the gkilm The shining except sin to 
this oondltkm of affairs is tho famous coffce-productug 
Statu of 8flo Paulo, which has long maintained an 
excellent meteorological service on it* own account 
The director of the now national service is Prof Dr 
Henrique Mori re 

Expedlttoa to the Karakoram.—Dr Filippo di Filippi, 
well known as an associate of the Duke of tho Abrunl 
in his mountaineering enterprises, is preparing to lead 
a scientific expedition to the Western Himalaya and the 
Karakoram, which will probably bn the most important 
undertaking of its kind ever conducted m that region 
Tho proposed route lies from Kashmir over the Himalay a 
range and through Balfistau and Ladakh into Chinese 
Turkestan. The problems to be investigated concern 
topography, geology, gravity, magnetism, and meteor¬ 
ology, including tho various forms of radiation and 
atmospheric elec tried ty The upper air is to he sounded 
with kites sent up from stations of high altitude—a 
particularly Interesting undertaking, for the reason that 
the Himalayan explorer will be able to start his kite at 
a level corresponding to the greatest heights above *»■ 
level heretofore attained by the kite itself in other parts 
of the world The estimated expense of the expedition 
Is 860,000, of which 8304*00 hss already been raised 


A New Height Record In an Aeroplane —On January 
10th Mounce Chevillard made a nnw world's record 
for three passengers He rosi to s height of 4,921 feet 
The ascension was made at Bue, France 

A Life Saver for Airships.—Francois HiUuau, of Los 
Angeles, Cal , has paleuted No 1 040,023, a safety 
dimes for airships in winch a isillapsihle parachute eovir 
IS opened by a spring uml frames fastened to the airship 
fold over the parachute eov< r and are held by a latch to 
secure the parachute out of oiHiratlon until nect sully for 

A Novel Envelope for Aerostats.—John R Gammeter, 
of Akron Ohio lias patented, No 1,047 038 an envelope 
for gas containers, for aerostats, composed of a fabric 
wovm of mitallie nbhona and he forms tins invelope 
with a hodv portion iJ llgldlv wovm Metallic ribbons 
and with < mi jsirlmns of sins t metal the nhlvons being 
wovm so that thrv present siil>slaiitiallv no iiiterstioea 

Flight Across the La Plato River —A n markable flight 
of 120 mites ovir watir was mode from Buenos Aires to 
Montevideo on tin 2nd inst frv Corporal hi Is The dis¬ 
tance emend whs 120 miles and the tunc of the flight 
something ovir two hours The flight wus math down 
the river whuh ih HO milts wide at lU mouth Thevoung 
i orporal is a student of engineering who is doing one 
year of military sirviei Ho pilots a Blflriol inuuo- 
planc 

Curtiss Flying-boat for the Army —The fly mg-hoat 
built bv Glenn H Curtiss has boon siioeessfully tested 
at Ilainmondsport, \ 5 In thi climbing test tho 

machine rose lo an altitudr of 1 200 fret in (Jl^ minutes 
The aviTHge h|hh< 1 was 54 S miles an hour in a 10-mllo 
wind bluwmg diagonallv iu ross the course During 
a Iwo-hour duration test a total wught of 900 pounds 
was earned, which ln< lud<tl the weight of thn aviator 
and passenger 

Testing the Twln-onglne Principle — According to 
FtiyAf, Lieu I Rulilon on the Short twin-engine biplane 
recently rose from Kastchiirch to a height of 0,400 feet. 
Then coming down to 900 feet bo cut off one engine, and 
made a flight of about 9 miles to tho south of Bheppqy 
and licywlown, finishing up with a volplane from 500 
feet It has been stated, as a result of this experiment, 
that should one motor Tail at a height of 5,000 feet, the 
machine would he able lo travel a hundred miles without 
alighUng on the water 

An Air Scout Killed—According to a dispatch pub¬ 
lished ill the New York Timm, a war aviator, Dr Jules 
( ODHtuntm with the Bulgarian army was killed in )tattle 
On Ills filial flight he left b’urnu, a small village before 
the Tchapaliu lines, in a biplane, anil rapidly dis- 
apiiearwl from v lew Win n the machine returned and 
desuindcd, his comrades found him lying dead on tho 
ground with a wound in his ehesl The wings of his 
biplane wi re riddlid Ills tuvrograph showed that hi had 
attained a height of 4 (XX) felt abovi the Turkish forts 
He bail j i is I enough slmigth left to guide his machine 
toward the Bulgarian camp 

Italian Aviation The Italian army is coming to tho 
front in the use of hydroplanes amt among other per¬ 
formances wi iiihv mention the brilliant flights made 
bv Diut Giniioeeliin ii|sui Ins I’aulhan machine at 
Venice alight ing at times amid tlie numirous gondolas 
Paulhan, who whs mi u visit there also made flights 
before the Italian olfimrs Tin. government is taking 
up the hydroplane question viry aitmlv, and is In¬ 
stalling aeroplane isisls all along tbi const It intends 
to U8t Bo re I hyilropluiies quite ixUnsively and has 
ordered non of tliesu to Is* dilivered to the Venice 
arsenal in flirts immlbs The first hydroplane (hot is 
now settlug out to make uvir-sea flights, and ibe pilot 
Chnmet is to make vvolulions over (lie Adriatic On 
the other liand, the Austrian wsr tit partmrnt has just 
ordered one of the newest Puulhan-t urtiss hydroplanes 
known as “flying boat ’ 

Hydrogen for Military Dirigibles Tho production 
of hydroguu for the airships of the war lien t is organized 
on an extensive sente m Gt rmany All mdiliirv airship 
headquarters have ihur own livdrogtn plants lisaled 
in the vleunty so thire arc now twtlvi plan Is of tin 
kind At Altona mar Hamburg, I lit n is a datum mar 
the sea coast tor airships whuli ore in use willi the navv, 
and the centers oi Ifcrlin and Frankfort have tacli two 
hvilrogen plants Six of the slalums lit along 1 hi wist 
frontier The new Imngnr const ru< toil hi Frankfort 
especially for the airship Vitlonn-Dmist ” of tin 
Zeppelin Ivpe rtsstves hvilrogen dins l from the (irus- 
hcim ehemienl works by a pipe lint* 2 7 mile- long wim h 
■s the first of the kind in Europe 1 sing high pn -siirt 
the debverv of gus per day is ns ninth as 10 (XX) mini 
feet Autogenous welding Is nstd fur tin pipi s so as to 
prevent any leakage of gas Thi |ii]s lim mds in a 
gas bolder of 200<XK) ruble 5- t tapneitj and upon it 
are eighteen separate outlet laps for taking off gas Tor 
the airalup’s use As these uullits on silunlisl in the 
hangar Itself, it is an easy matter to fill out all the 1ml- 
lonncts of tho alrnhlp at the same lime 
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Morning and Evening Stars for 1913 

Graphic Representation of the Planets and Their Movements During the Year 


By Professor Frederic K Honey, Tnnity College 






mile* per second, and at a distance equal to 1JB87 
time" the earth's mean distance, liars completes a revo- 
lntion In t 88 years. The porttioaa are shown at Inter- 
rain of four days. 

The Asteroid*. 

Fur the purpooo of this article It is not neoeasary to 
do much more than refer to these fragm en tary bodies 
occupying the space between the orbits of Mars and 
Jupiter The elements of the orbits of Keren hundred 
and fourteen of the planetnlda hare been tabulated, and 
the number la continually Increasing Some of the 
orbits dhow gnat eccentricity, and are Inclined at large 
angles to the ecliptic The distances of four of the 
most remote of thcee bodies do not differ very much 
from Jupiters distance, and the orbit of Bros, whose 
period Is even a little leas than that of Man, on ac¬ 
count of Its great eccentricity, comes very near the 
earth’s orbit. 


At a distance from the sun equal to b.2 times the 
earth's mean distance, Jupiter makes a resolution at 
the rate of 8.1 mUea per second In 11.88 years. The 
eccentricity of the orbit, which la Inclined st L8 de¬ 
grees to the ecliptic, Is a little over one half that of 
Mara. The direction la which the planet would be seen 
from the sun Is shown In the plot at Intervals of 32 
days. 

BATHas 

Haturn's orbit, which Is inclined at 2JS degrees, shows 
a greater eccentricity than that of Jupiter The ringed 
planet s distance from the sun Is a little over nine and 
a half limes the distance of the earth, and Its revolu 
lion around the sun, at a velocity of six mllss per sec¬ 
ond requires 29 48 years. 

OmAHDS. 

The orbital eccentricity of this far distant planet 
la very nearly equal to that of Jupiter, but on account 
of Its remotenma from the sun (which la 1919 times 
the earth s distance) the linear eccentricity, or actual 
distance from the sun to the center of the orbit. Is 
nine tenths the earth's orbit radios. The Inclination of 
the orbit is only % degree, lesa than that of any of 
the orbits of the terrestrial or major planet*. At a 
velocity of 4.2 miles a second, Uranus completes s revo¬ 
lution in 84 ID yean. 


The outermost planet, whose distance is 80 07 times 
the earth's distance, has a velocity of 3.4 miles tier 
second, which on account of the small eccentricity Is 
nearly uniform. The orbit Is Inclined at an angle of 
] 78 degrees, and the period is 184.79 yean. In com 
■non wttli aU the planets Neptune conforms to Kepler's 
throe laws of planetary motion. 

Conjunctions and Oppositions. 

The position* of the planets are shown In the plots 
at (Ireenwlch noon The hour of the day when a con¬ 
junction or an opposition occurs Is Indicated by the 


Date. 

January 14 
January 23 
February 12 
March 27 
April 24 
May 29 

July 0 

July 18 
July 28 
August 4 
September 18 
November 22 
December 8 


tabu l— a atm wren nut 
Conjunction *. 


Unnua 

Mercury (sup.) 
Mercury (luf) 
Venus (Inf) 
Saturn 

Mercury (sup.) 

Mercury (lufi) 
Mercury (sup.) 
Mercury (Inf) 


Opposition*. 

Neptune 


Jupiter 

Uranus 

Saturn 


Kara comes nearest the earth on December 31st, but 
the planet will not coma to opposition until January 
Sth. 1914, when on account of the eccentricity of the 
orbit, Mara will be a little farther from us. 


year Only two an Illustrated—those of Mara and 


Mercury, and of Mercury and Venus. The others may 
la* discovered by the reader with the aid of a straight 
edge, stitch should be applied to the earth and the 
planet* at the data* given In the table. 


Date 

January 9 
January 11 
January 18 
January 81 
February 20 
May 8 

May 81 
Jmw 23 
July 21 
August 24 
August 20 
Dacamber 2 


n. 


Mercury ana Man 
Mercury and Jupiter 
Man and Jupiter 
Mercury and Uranus 
Min and Uranus 
Mercury and Venus 
Mercury and Batura 


Mercury and Neptune 
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In such a position that the earth at tha eartflned date 
la between the reader and the son. The date* attached 
to the earth, Mercury, Venua and Man, may then ba 
seen without turning the bead. A gtntigbt-edfe passed 
through the earth and the atm wlU divide the planet* 
into two troupe. Since the earth rotates in tha direc¬ 
tion* of the arrow (aae position for January 2nd) the 
observer emerge* at tun-rise from the shadow area, 
and the planets on the right rise before the aun and 
are morning star*. At aun-art the obee rar e r eaten the 
shadow area, and the planets on the left of the plot 
as Inspected, set after the sun sod are evening stars. 
Between inferior sod superior conjunctions Mercury 
and Venua are morning Stan, and between superior 
and Inferior conjunctions Omm planets are evening 
stars. Before conjunction a planet whose orbit la out¬ 
side the earth's orbit la evening star, after conjunc¬ 
tion It la morning star When a planet la at opposition 
It la above the horlson before and after midnight, and 
la both morning and evening star Follow Ins this 
method tbe morning and evening stars for any day of 
the year may be ascertained. 

The New York AotoaobUe Shows 

N OW that the Belden patent la a thing of the past, 
the two big antomoblle shows which have gener¬ 
ally been held heretofore by rival Interests were this 
year—the thirteenth of these 
tinder one management The National Association of 
Automobile Manufacturer* apared no txpaoae to make 
tbe 1018 shows the beat yet and In tha Grand Central 
Palace show so elaborate were the decorations that 
the walla were covered with specially painted wood¬ 
land scenery 

Practically all the ear* exhibited this year have taro 
distinct Improvements—motor starters and electric 
lights. The selfstarters are of several kinds, rang 
ing from a colled spring to acetylene gas, which la 
pumped Into the cylinder* and exploded by a spark, 
but the moat popular device of this kind at present la 
the electric, In which a small electric motor placed 
beside tbe flywheel carries a pinion that can be meshed 
at will with teeth cut on tbe periphery of the wheel. 
Current from the 8-volt or higher storage batteries, 
drawn at the rate of 1GO amperes or more for a few 
seconds, cause* tbe motor to make the few revolutions 
u atari It This current U re- 
u the batterim later by the motor acting as a 
dynamo, nr by a sells rate charging dynamo used on 
some systems. 

By far the neatest electric self-starter consists of 
an 8-polc ring-armature motor, tha armature of which 
forms the flywheel of the gasoline engine Thus the 
hundred itouuds or more of extra dead weight l* elim¬ 
inated. One starter has the electric motor mounted 
In front of the radiator and driving the crankshaft 
through a worm gear Another consist* of an opposed 
cylinder air motor similarly situated. But as a rule 
the mechanism Is concealed, and tbe only Indication 
that a car la so equipped Is a cep on the end of the 
crankshaft. This cun be unscrewed and a starting 
crank applied If for any reason tbe eelf-atartar falls. 

Given a charging dynamo, tbe Installation of an 
electric lighting system Is an easy matter Electric 
heed lights are more powerful than acetylene lamps, be- 
slde* giving a perfectly steady and white light The 
tungsten filament lamps are also economical of current 
which la generally supplied by a 8-volt storage battery 
The Westlnghouse system makes nae of the frame of 
the car In place of a return wire, thus cutting In half 
tha amount of wiring and simplifying greatly the drtec- 
tioa of *ny trouble. Closed cere are fitted with dame 
lights In tbe celling, as well aa with interior antique 
lanterns in pome Instances. Msnj hsee diihbotrd 
tight* to illumine the various meter* and gagaa at will, 
and In one Instance the pa»h switches for all tight* ware 
arranged on a panel just below tbe steering wheel. In 
tha majority of ear*, tha usual aide lamps are dispensed 
with and two bull’s eye e l ec tri c tights are placed In 
tha dashboard. 

Tha upholstery on tha 1918 oars la batter than ever 


been doste for comfort On some hi 
tone 10 and even 14 Inches thick are used. 

Shock absorbers are fitted to a few machines, bat 
tb*y *1% not part of tha regular equipment as a rule. 

i one or two new types of wrings in. 




BettMA or petotef ra^nfera totvebetoi Adopted by 
ata*i»ow'ogwM4»^ppitf«Mt TMyglra 
a car a “speedy* appear*** htridf* rt-wogw 
and tan** wore radtatiat tttdu* 
.ft gy-yrgetto 


jacketed and air to drawn down through tha fiancee 
by means of fan Made* In the flywheel. Another oar 
to fitted with a votary valve a 
previously described In our o 


mobile boildere, and o*n be had at a Utile higher prim 
than the four For oar price* we refer our readers to 
the table on page 44 In our recent automobile number 
of January 11th. 

Electric pleasure vehlaloa were crowded out of the 
Madison Square Garden show this year completely, and 
only a few makes were shown at the Grand Central 
Palace Noteworthy among these waa a brougham 
which climbed Mt Wilson In California, a height of 
over a mile above the sen This machine to equipped 
with a lead battery and covers 75 mllaa on a charge 
on good roads. In the commercial vehicle shows to be 
held in the Garden and Fa burn from tbe 21st to the 28th 
loot, doubtless electric automobiles will figure more 


11»e Tranaportatiagi of Lire PM In • Frown 


i the frees 


temperature of their environment, 
they assume a rigid condition, In which all of the vita 
function* are suspended, while life mill remains pree 
ant During several months of each year soma of th< 
greet riven of Siberia are fruien solid to the bottom 
but many of the Babes Imprisoned In Lho tee retain theli 
vitality, and resume their active Hfle when the ice melt. 
In spring. 

This fact ba* suggested expo 
lng of live flab for transportation, whlc 
cussed In the FfecAuroi Xcituup Many years ago tin 
celebrated physicist Pictet of Geneva put fresh water 
fishes Into a tub of water, which he kept liquid si 
the freealug point for 34 hoars, and then allowed tf 
freeae slowly Into a solid block of Ice, which after, 
ward waa cooled gradually to —20 dag. Crat (—4 
deg. Fnhr ) When the Ice was melted, a month or even 
two months afterward, the fishes began to swim at 
briskly a* they did before freealng, and showed m 
symptom of til health. 

Similar experiment* have recently been made In 
France. The fishes are placed in water whloh is kept 
near the freextng point for a few hours, then at the 
frooming point for ID to IS boor*, and finally froaen 
by Immersing the vessel into a freexbng mixture, pro¬ 
ducing a cake of Ice a few Inches thick. In which the 
froaen fishes are imbedded. This cake Ik wrapped In 
cloth and surrounded with a beat insulating pocking, 
to prevent melting during transportation. It is Docs* 
sary to thaw tbd Ice very slowly and to keep the water 
near the freeslng point for several hours, in order to 
the life of the fishes. Even those which do 
survive are In a perfect state of preservation. 


Urn Death of Dr. Thoddaua & C. Loire 

A T the ripe age of eighty Dr Thaddcos B O. Low* 
died on January loth at Pasadena, Cal. He war 
type of brilliant all around Inventor and enghieei 


known for his remarkable improvement# in water gai 
apparatus which were adapted generally Bo, too, hi. 
inventions relating tp artificial refrigeration, metal 


for he was chief balloonist of the Union army duttofi 
the civil er*r. Indeed, big early exploits In baHocrtlre 
were rem arkab le , H* rose to a bright of 23,0)0 fisel 
In 1868 and In 1881 he drifted 900 tsilM Is atoe best* 
Mont Lowe to O a U te ra to *® 8) 


Bw.toBawraaUWaU.nv* 
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; (fomiimdintce 

tfh* *4ttor$ m sot rmp o a ri hte /or rtatnacnU 
sods lit fhs corrwspeudsace ootass*. Anonymous oom- 
tMMNou eeaaot be considered, bat (to names of 
enWa pendente toil] M withheld when to desired] 

Utitwtoof lUbOMb to the AatoMtle Stop 

ro ll» Editor of Om Soraimm Amuou 

Tour editorial on “The Automatia Railroad Stop” in 
lie tone of December 38th tort, aa veU ae the several 
irtiehs whioh yon hare recently published as automatic 
rain oontrol, have proved at mueh interest to thoee ooo- 
MftMd to railway operation. 

It to a aad commentary on the toteOIgenee of railway 
nanagers when a large reward la offend through a die* 
flayed paid advertisement, ooupied with oonditiooa that 
nvor ot an attempt to make the pnbito believe that from 
t high motive and to the to tenet of the traveler, the rail- 
-oad le aeektog rafety devieee which have never been 
leant ot before, aa well ae to make It appear that to raU- 
■oad maiiafiae each devieee an an unknown quantity, 
tod that a reward adverthtof the road la the only mean* 
leoeaaary to encourage the Invention of some device to 
ivetoome the “human equation.’* 

Bat the facte remain, that for a long period of year* 
roe's devieee have been exploited, toted, and pubUabed, 
tnd thoaa interested have been afforded opportunity for 
nveatigatkm. if they desired to do so. It is well known 
that awtomatie (tope were to eervtee on the Chicago de¬ 
rated made before the Boston elevated road was built or 
tven contemplated, automatic stops were used in oun- 
MOtton with interiooktog and yard signals on the Boston, 
Revere Beaehaft Lynn Railroad to 1801, the intramural 
■ait way at the Chicago World’s Fair to 1803 was equipped 
with a complete ays tom of automatic bloek signals and 
■tops, and attracted much attention from railroad mana¬ 
tees. In the winter of 1803-1 the Chicago South Side 
alevated road installed station protection, consisting of 
dgnals and automatic stops, and in the winter of 1894-8 
the Metropolitan Wert Side (elevated) road of Chicago 
installed blook signals and automatic stops. 

That the subjeot la not a new one, we refer to the 
Scmimno Asraaioatr, which nearly twenty-three yean 
«go -to be exact, on May 10th. 1880—on their front 
page gave Illustrations and described a system aa follows 
“The Bo welt Automatic Railway Safety Stop " 

“We had the pleasure of attending a thorough test 
made of the Rowell safety atop given at Neponsett, Maas., 
on April 9th 

“A apodal train of four oars was run from the Old 
Colony Depot to Boston, and a large number of promi¬ 
nent railroad officials were among the guests. Several 
tests were made, all of which were suocenful and eon- 
eiurively showed that with the safety stop to position, it 
was portable to atop a train running at the rate of 40 
miles an hour to has than BOO feet. 

“In the first teat the train waa stopped in 380 feet, 
sseoad teat was made to 390 feet, and to the third tart, 
made with all the party on board, the train was stopped 
within 370 feet, and the shock, though plainly felt when 
the brakes wore applied, did not Inconvenience anyone 
AH present pronounced It an unqualified snooeaa, and 
tarts were alao made with the portable form of safety 
(top, which enables the conductor to absolutely pro root 
hit train from being run Into from either direction 

“Safety Stop.—The effectiveness of this device does 
not depend upon the speed of the train. It stope the 
train without the aid or knowledge of the engineer, who 
can by this absolute protection maintain a high rate ot 
(pe«d on the darkest night, whan It la impossible to aee 
the signals. 

“B O Rowell, the inventor, to an old railroad man, 
having been for many yean toaheman aad conductor, 
and thus haa a practical knowledge of exactly what is of 
use to an enurgeoey 

"This safety atop, while absolute to the protection 

•fehfeoflyapplied. Itaguandafloptioe by the roads 
would greatly leaaen the danger of travta and entirely do 
away with nine tenths of toe aeddaata that are so costly 
to the eoananiee.'* 

O* April 3rd, 1909 ni neteen yean l a te r —t he Ben*- 
•too Afwww Bvrrunsaire had ap ffinstrated article 
ontbefroatpage, written hy Fraak C. Parkins, deaarib- 
hff to* tome invention, ferthtt devsioped. which waa 
Installed on the main Una of Urn Chicago, Burlington A 
Quinsy Refined, and under aoTmmmsnt test, aa a oom- 
rie fe syxUsnot.a utomatic train <*»>tacl tomaet an oper- 


Joint raeohrdoc of Congram approved June 30th, 1908, 
“to enable the Interstate Commerce u, to 

investigate to regard to the use and necessity for block- 
rignal systems and appUaaoea for the automatic control 
of railway trains, including experimental teats, at the it¬ 
eration of the Commission, of took of said signal systems 
and apphaaoes only aa may be furnished to connection 
with *noh investigation free of oost to the Oovernment 
to accordance with the provisions of the joint resolution 
approved June 30th, 1906.” Owing to the large number 
of devieee submitted, the Board informed tbs Inventor* 
that "their ideas eannot be considered unlea presented 
in the form of plans and specifications showing In detail a 
practicable device designed to perform a useful function, 
and clearly describing the manner in which that function 
la proposed to be performed " Only such devices were 
approved aa were considered as pomrasing merit to war¬ 
rant the Board to offering to teat satisfactory installa¬ 
tions. 

According to the Board's fourth annual report (Decem¬ 
ber, 1911) tha last report lamed, a total of 31 automatic 
train oontrot devices were upon examination considered 
to possess sufficient merit to warrant the Board to teat 
satisfactory installations. Illustrations or these devices 
with full description and record of teats under all weather 
conditions can be found to the Board’s reports. 

In the fourth annual report the Board states 

"The information obtained from tests, together with 
knowledge of the general state of development of the art 
of automatic train control, leads the Board to conclude 
that there are several types of apparatus and methods 
of application which, if put into use by the railroad*, 
would quickly develop to a degree of efficiency adequate 
to meet all reasonable demands. Much devices properly 
installed and maintained would add materially to safety 
m the operation of trains. In many situations, under 
conditions existing in this country, thu Board is con¬ 
vinced that the use of automatic train stops is necessary 
to the safe operation of tiains 

“Furtlxr, the Board has no hesitancy in raying that 
had the railroads directed tile same effort toward the 
development of automatic train-control apparatus that 
has been devoted to Lbo development of interlocking and 
block-signaling apparatus, we should now have adequate 


soefa tact should not be admitted os evidence in any court 
of so obligation to equip any part of a rood not already 
•quipped, and that any eaae of damage occurring ou any 
portion of a road not equipped should be determined with¬ 
out eoataderstioa of the Installs ttoo on another part of 
the road.” 

Protection should be given the railroads when they 
equip a portion of their road for experimental purposes 
or by oompultiou Bach enactment would undoubtedly 
remove mueh of the prejudice now existing, and would 
tend to promote the development of all lands of safety 
appliances. Okoboc W Ristinb 

Chicago, UL 

Turning Effects of Rodders 

To the Editor of the Bcikntihc Aussie an 

My attention was drawn to a correspondence to your 
issue of July 13th last, by Mr A C Lawrence of Toronto, 
a copy of which I beg to inclose and which I think much 
to the point Why, indeed, should autos be steered 
from forward, making every turn with a surprising neat¬ 
ness, and a ship twenty times as long as an auto be 
steered like the wheelbarrow, from behind* 

1 hereby bog to inclose a set of drawings winch, if you 
compare them with Mr Lawrence’s letter, will express 
to yon my opinion on the matter 

In the drawings of three ships. Fig C corresponds with 
Mr Lawrenoe's explanation of the stern rudder oi Lion, 
sad Fig A with his explanation of the bow rudder action 
Fig B shows the movement of a ship under the com¬ 
bined control of both bow and rtern rudders I send you, 
also, the necessary details for a bow or forward rudder 
such as I have tried, for twelve years, to make the people 
on this side of the Atlantic to see the use of 

If you, Mr Editor, would convey a great Imou to sea¬ 
faring men all over the world, publish the inclosed draw¬ 
ings with suoh editorial remarks as will seem pro|xir to 
you A U Kiehl. 

Voorburg, near The Hague 

[Our correspondent sends us also nkelnhng of hiH design 
for a balanced bow rudder, named in tlio forefoot In- 
tween the ■ tern post and keel and an inner ' cage ’ stum- 
port The bow rudder is In use on »|»« ial types of tea¬ 
sels, particularly on ferryboats, the practice being oom- 


^--- 


installations of automatic train-control devices which 
would permit an engineman to handle bit train without 
interference aa long aa he did it properly, but would 
intervene to stop his train if he disregarded a stop signal 
or ran at excessive speed where speed restriction was 
preacribed." 

To ignore these reports because the Board have not 
designated some one particular device is unjust, as the 
province of the Board was to report on the good and bad 
features of each ilevioe under test. The Hoard in their 
fourth annual report state 

“This Board can do no more than render an opinion 
concerning the devices examined, and when favorable 
opinions are rendered, it has only the effect to enable the 
proprietor of the approved device to advertise more ex¬ 
tensively ’’ 

The statement that “when favorable opinions sre 
rendered, it haa only the effect to enable the proprietor 
of the approved device to advertise more extensively,” 
is not to conformity with the seientiOo treatment of an 
important subject by a body of experts or to be used to 
cloud their findings. The installations being made at tbe 
owner’s expense, should not be deprived of a favorable 
report if the device merited ooe, aa well aa all other 
advantagta resulting thoefrom. 

Tbe railroads have the benefit of fire yean of Govern¬ 
ment investigation at tbe expense of tha proprietors, the 
experimental stage baa been pawed, There would be no 
difficulty, if there waa a disposition in finding appliances 
that wlU meet all conditions of automatic train control 
Many of toe objections reload are theoretical from lack 
of practic'd ex pirianea, hut in Justice to the railroads, 
aad poatabiy overoo mto g one of the moot serious objec¬ 
tions on their part, they should be protected a* outlined 
to toe third annual report of the Block Signal aad Train 
Control Board* via 

“One objection which has been urged against the totro- 
dnetioo of new ref sty appUaaeae ie that after a partial 
latioditeti aa of them, a HaUUtgr for damages might exist 
to eOMeetkrt with aocid rots on pert of a railroad not 
7tt«VAV«4irffeto'm. It haa been s ugge ste d that such 
atataititoa might be mat aad the objeetioa entirely over¬ 
came, aa toet no fefaedoe would be done to the railroad, 
V A fitoato awttnat that the partial application of 
ene^dsttem should not cf Itself create any legal ohUga- 
' tttat toeqatotoe entice haa to toe taiae maaasr, that 


mon in American harbon. It would greatly facilitate the 
quick avoidance of near object* Structural objections 
have prevented Its adoption on largo ocean steam 
ships.—K ditos.) 

Free Will Venn* Determ intern 

To tbe Editor of the Bcibntific Auhhii am 

I was glad to see Mr Agncw's able letter in your issue 
of December 21st, 1912, supporting man a free will 
against the shallow, fatalistic theory of tbe dotermimsta. 

No one with any pro tensions to enlightenment up¬ 
holds tbe latter nowadays. Instead of detonmnlsm being 
the “only thoroughly scientific standpoint,” it w merely a 
rails at tbe materialistic tbpught of the 19th century 
Man Is not a mechanical automaton, but a spiritual 
being—a living soul—inhabiting a physical body for 
temporary purposes, and when be realizes this, and in 
right of this, be is able to rise above all external forces 
and limitations. 

All of tho great thinkers are U favor of free will under 
oertato restrictions, of oourae, the greatest of all, Kant 
for instance, with his "You can booause you ought." 
Capacity goes with obligation Freedom is tbe funda¬ 
mental presupposition of all morality 

Some of the leaders of the materialistic theory have 
lately acknowledged that behind the laws or nature there 
must be a Law-giver, thus praetioally giving thin* whole 
ease away 

Should any of our readors be still m doubt on the 
point, let than read Bergson’s “Tima and Free W ill, ’ 
where the problem is thoroughly thrashed out Indeed 
the controversy is a futile one, arming from a raistakin 
conception of terms and a lax way of thinking about 
Bma aad space—a desire to endow duration with the 
attributes of ex tensity As Bergson puts it “Kur> 
demand for explanation to regard In freedom wines 
back, without our suspecting it, to the following ques¬ 
tion Can time be adequately represent'd hy xpa.e' 
To which we answer, Yes, if you an. dealing with time 
flown, No, if you speak of time flowing Now thu frou 
set takes piece to time which is flowing, and nut in timo 
which has already flown Freedom is therefore a fact 
aad among the teeta which wo observe there is none 


IThe BdUoreaa publish no m 
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The Shuaait >oUr power plant aet op at Meatll, Mar Cairo, Egypt. 


An Egyptian Solar Power Plant 


I N (ho SdKNTiFK Amkbicaiv of Heplemlicr KXIi, 1011, 
«h ihwrllHHl iiikI lUiiHtntled the Kiilor | tower plout 
which Mr Frank HhuuiHii of I'liUndi Ipliln designed for 
cieiiliinl line III Kgvpi The plimt wan actually trnil*- 
pnrled to Bin pi nnd there net tip but tu Hllgbtly modi 
lied form 

11 Mill l>e remembered that liiHlntd of employing 
tenae* or mirror** no Krletnuin did, to concent rate u)kiii 
ii Mniill Ixiller the heal nij* of (lie *uu, Mr HhuniHn 
utilise* a bent nlmorlier olileli may be likened to a 
KrcenlioiiM In tbe I’lillndelphla plant n thin Him of 
walir flowed oter Ihi 1 m atom of a trough 
Inclosed by Into layer* of gla»* between 
a bleb ttiiH nil nlrapaee Plane mirror* nt 
incb able of Ihe trough reflected addl 
tlonnl ray* of tin miiii U|K>ii (be outer 
The trough via* cnnfullv Insulated 111 
thin ahwirlar Ihe water won ruined to n 
touilieriiliiie tiry iienrlt Ibnt of (lie boll 
lug |mini of naltr To utlllxe the bent 
emrgy Hiiih wtored up, Mr Shuman had 
to devil* a n| mein I low presaure reclpro- 
etdlng Hteum < uirino The heated wuter 
which la utlllird whm returned to the ab- 
Horlnr nfter having perfnruii-d 11 m dnly 
In Die Egyptian plant Mr ^bninnii uaed 
IMiniUilli lDMtoad of plane mirror*, with 
befit r reMultH All told flte abnorlara nnd 
n Hector* wire lu*lulled lit Meatll, n Hub 
urlt of Cairo Ench reflector parnlmlle In 
form wan JIM fet t long and In It* focmt 
wiiHatbe trough Sllttred kIiinm mirror* 
lined tbe aide* of the rvfletlor mid eou 
*lnidly fiieetl tin miiii Tbe trough* of 
ull live reflector* were reetnugulur In hoc 
tlun 14 Inche* with with Hide* only (liret 
iuehe* u|wrl In order to tneraote the 
bent ulworblng eflk.ltuey Ihe trough* were 
IMtlnled bluck 

Tin gin** plate* am] ln*ulalliig mate¬ 
rial tuiploied in Hie nlwuibcr of tht 
I'lillath Ipbla plunr hate been dl*eurded 
Hit Hlium 1* collected Mt one end In n 
pl|u* four Inche* tu lUnmeter nutl the 
water flow* In nl the other end. Itetween 
lilt water mid *lenm end* their la u drop 
of *1\ Ini In** In the entire length of 204 
fell Ilf the uliKorlier Tho engine pre- 

Niiinablt I* Ihe wime u* that which wa* ui 
tUlphla ll work* at Momewhitt below atmospheric 
prnwure or at a premuro oorre*|mudliig with n temiwni 
Inn of nlMiul 200 deg Knhr Connected with the engine 
I* h condemter of IIih ordinary type and auxiliaries, 
mnh n* may be found In many h eoDdeiiidng plant The 
tniiiuui to operate Ihe condenser tu obtained before 
Hlnrtlng by mean* of a gasoline-driven air pump. After 
Ibe plnnt I* In full oiirratlou the gasoline engine la 


Putting the Sun to Work 

ntlon more or leu* frequently uece naa ry because of the 
dust prevalent lu Egypt—the mirror frame* ran bo 
tilted and the mirrors washed with a hose. 

In the Philadelphia plant tbe trough* were mounted 
on supimrt* which elevated them some thirty Inches 
ubove the ground and which permitted them to lie 
Inclined perpendicularly to the mm at the merldlNn 
These adjustments of the Installation were made alwut 
mice lu three week a In the Egyialmi plant tho reflec¬ 
tor* were made to follow the huh automatically through 
nut the dax by gearlug them up with the main Hteum 



troughs. For all that Mr Shuman amuren tu. tho 
alnc almorber* butted long enough to prove that tbe 
plant might be eventually successful Ho claim* to 
have found that water can be pumiwtl for Inw than 
ono third of llie price whlt.li would have In be paid 
if coal were burned. A set of *teel trough* Is uow In 
course of construction, whleli will probably Is- Initialled 
lu shout four month*, lly weldlug the Joints with the 
oxy aeety lone Itanio he hoptm that they will be abso¬ 
lutely Indestructible. 

Mr Hhuuinu Hiatus thnt the steam pipes are so long 
tbat the *leum becomes highly au|ier 
heated where It Issues near the engine 
Up lo dnle aomethlng like one hundred 
thousand dollars have been spent mi tboso 
oxiiertmeul*. 


The Art of Primitive Man 

^I It far-off unceetorM of tbe 


no age, 
of .the 


la the foe 


i of flve para be tie reflect ora, each 2#4 feel long, a ti 
through which water runa In t thin Aim 



■ and primitive a 
quaternary epoch to whom the ui 
was unknown and whose anna 
of « few roughly hewn .pieces of flint, 
nererthelum appear to have had some 
rudimentary artistic Ideas. In fuct, sculp¬ 
tures dating from 200,000 years were 
shown at tbe last congress of prehistoric 
archaeology and anthropology, which re- 
lts fourteenth meeting at 
Geneva This subject was treated liy a 
French scientist, M Uharveot, of Bethnne. 
and he showed specimens of sculptured 
*Urx representing animal figures which 
were found in the alluvial strata of tbe 
quaternary epoch among arms and Instru¬ 
ments of tbe same period. M Dharveut 
made an interesting communication to the 
congress about thaw flrst trials at sculp- 
tnre which have yet been dlacoverotL 
Natural atones were used which bad some 


J retouch 


a to flnlsb 


tbe work One of Urn striking m 
it tbe head of a monkey, in which the 
features are very clearly seen, especially 


In order (lint the reflector* may bo cleaned -au oper ployed, 


engine Itself This wa* accomplished liy a pair of 
friction p«Uey« controlled by a apodal regulator, the 
chief element of which was a thermostat 
Instead of twenty-dx row* of absorbers the number 
used In tbe Philadelphia plant, live only were installed 
in Egypt, oo placed that one coaid not shad* the other 
Tbe Egyptian plant was started with dbc botleea 
or absorbent. A tamperature ao near the belNng potat 
of alne was reached that the troughs Anally hang flown 
limply Uke wet rags. Although hard solder was 
1 down at the top of the 



tag 37 * . __ „_ 

bust fee the now Allan Un* •‘Chfcwtoa," ___ 

ooootrocdoe at Qlaqcow. The tolglhfltflt ot lha oddar 
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“The Whip” and 
Its Mechanism 

A Ponderous Melodrama with 
Dogs, Horses, Automobiles 
and Trains that Move 
and are Wrecked 


Tka txkaut ucklu ud whistle b drive* by « 
■•tor. On ■•chine b itod lor the train and on, 
far tka aatsraoWi*. 



(trp HH DBCRY LANK," with Its massive melo- to start Is given 

1 dramas, b a household word among all English- past After a f< 

speaking people. The stage of this theater, with Its the audience can < 

huge electrically-driven bridges, lends Itself to etTects through It This 

requiring ponderous machinery and accessories. One has been waiting 

of the best plays ever put on at the famous London accomplished at 

playhouse was "The Whip," which run continuously his compartment 

for two years, dellghtlug hundreds of 
thousands. This production has now been 
translated bodily to the Manhattan Opera 



time by authoritative photographs and 
drawings. 

The entire play Is written around "The 
Whip,” a race horse of phenomonal speed, I 


ored. This forms the motl\o which leads 
to the perpetration of an atrocious crime 
The race Is supposed to lie run at New i 
market for the ‘2,000 guineas' stakes. 

This necessitates the transportation by Thi 

rail of The Whip," with her trainer and 
jockey, in a box car, such ns we so often see attached 
to Kngllah local trains. One of the prettiest scenes Is 
that where the race home Is led to the Kaleonburst 
Button and loaded on tho waiting law car Presently 
Jon hear the sound of the whistle, the friction of re¬ 
volving wheels and the exhaust of steam, and a regular 
Kngllah coach, with four compartments, cornea slowly 
down the track and picks up the box car The signal 



it containing “The Whip" leaving Falconhurst Station 


throws off the tall light on the box car and uncouples exhaust steam fro 
the car, leaving It standing on the track, while the train h Jet of steam UK 
passes out of view of tho passengers. Ing Intermittently 

Tho heroltiB finally succeeds In reaching the tunnel controls this Jot 

by automobile Just In tlmo to release tho horso and speed of the train 

the jockey the trainer having been detained by a mis- in. Tho whistle h 

adventure In Marinin Tussnud s ‘Chamber of Horror*. ” Is blown at tho 111 

They make frantic efforts to Hag the express, which Is < ( 


tbc eisiih »lilcli sines to slmuli 
bricks In the tunnel A third niotn 
the purpose «f driving this pn 
wldlhn tse Tho ilcctrh lights 
on coach go out for uii Instant Ml 

panorama Is raised Tho effect 
exhaust steam from tho locomotive Is obtained li 
a Jet of steam Illuminated from u spot light nm 
Ing Intermittently A simple exhaust throttli 
controls this Jet It Is started hv hand and w 
spaed of the train Is to Is- Its rinsed n motor Is 



*Im jhUHtw. Tkaharrab raved. Wthtowb dratruyad. Dots akrar path *1 gtoam pips*. 
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Climbing » Mognatteolly Soppoctod 
Chain 

By Our Berttu Cw r wpMbrt 

A N Intonating experiment wu reocot- 
ly made at the work* of one of the 
large Herman manufacturing firms with 
one of their lifting magneto. A chain se¬ 
cured to the ground at one end and carry 
big an Iron hull nt Its free and was rulaed 
to u tori leal (MMltlon by the approach of , 
the llflliu, magnet Huspeuded from a 

Ah hoi II fmm (ho accompanying photo- 
grill III tin i lialn tliroughont Its length re- 
mnlmil In icrtlcal position below the mag- 
nit V gm»n up workman climbed up 
iln thuln * It bout dlMturbtug lta rigidity 
Tin chain seemed to float In air The 
uiiigiiottc mill on the ball was greater 
tliun the gruvllatlonal (mil on the man. 

Tli Ik remarkable exiwrimeut shows the 
enormous power of attraction exerted by 
lndnstrlsl lifting magnets us used on an 
ever Increasing scale In Iron and steel 
works for Hie tnuisimrt of Iron materials 
of every descrimioii In no other field of 
metallurgy urc the economical advantage* 
of traimiiort by electricity w conspicuous 
as In connection with the use of lifting 
uuignctx. uIiIlIi enable the operator to 
hcIm llie Iron material at any point de- 
Hlrcd mm eying It to any other point 
within Hie range controlled by the crane, 
lucldt ntetly, It should be noted that the 
iimi of lifting magnets eliminates much of 
the risk of accident* formerly connected 
with manual (raiwiiort and the use of 
hand o| united crane*. 

( runes with lining magneto are of 
euurse used on a large scale also In cou 
nectlou with the loading and unloading of 
rullwuy wagons with all sorts of iron 
material 

His Mattress a Life Haft 

A IIKTIUKD Ileutenunt of the U 8 
Heienne Culler Mervlcu receuUy hit 
upon the Idea of making a life raft which 
may serve also as a mattrena for use In 
bunk* anil lied* on shlptmard, as well a* 
lu boUHes mill hotels aloug waterways 
wilt re tlonds and overflows may take place 
suddenly anil emhtnger the lives of the 
occupant*. The mattress is constructed 
of resilient muUrlsl provided with the 
usual ticking and surrounded with a 
waterproof and substantially airtight cas¬ 
ing This Is further provided with sll 
outer wutir|imof cuvelope to act as s 
protecting sheath for the Inner casing. In 
pluix of felt the Inventor iirefers to use 
n resilient filler which is in Itself a water- 
resisting material, so as to prevent the 
mattress from becoming watereoaked, in 
case the cover becomes nurtured or torn, 
lu ordir lo prevent the mattress from aag 
gbig lu thu center or bending uuder the 
great tori Ions I str e i n a to which It may 
he subjected by the waves, a rigid mar¬ 
ginal stiffening frame Is provided. Lash 
Ings are also attached to each corner of 
the mattresH, so that when It Is used as 
a life raft they may be tied diagonally 
bums* the mattreea to strengthen the 
frame and also to provide means for 
securing person* or artielea to the float 
In addition to this, loops and handholds 
an provided along the margin of the mat 
tn-Hs. One of our photographs shows the 
mattress In use as a raft la order (o 
fulrly test Its rffldeocy, a mattress only 
-’1 Inches wide and of a ala* to fit the 
uriuy truus|Kirt stateroom bonk wu punc¬ 
tured with seventeen boles and then heav¬ 
ily loaded with lead and floated In the 
wuli r It remained In the water for thlr 
teen ihivs. without showing any tendency 
to sink The accompanying photogra ph 
show* the HPiHuranc* of tba mattress 
after this treatment. 

The Edison Electric Safety Lmp 

O N tlie evening of January 28rd, nt 
the American Museum of Safety, New 
tork, the Bethenau Medal granted by the 
Allgemebte Elect rid tarts Oeeellschaft, 

Berlin, tor the bo* device or process in 
the electrical Industry tor safeguarding, 


Industrial Hfe and health Will b* A warded tampb net 
to Thomas A Edison, for hi* safety mte- las* kandtfc 
oris lamp. The derimbUtty of odng dee* Mr Ml* 
trie lamps to place of otl lamps, even from a ato 
those protected with a “Davy" wire and racy M 
screen, la strongly felt In Urns days, he eardad 
What la Beaded In mines la a parities light Dm anfcUB 
which does not depend upon the eases* tog ongrav: 
tain quantity of oxygen cootalaed to the la portico) 
surrounding atmosphere, but la absolutely where tt la 
self-cootalned. Further, even a Davy and subject 


Cllmbisg a amgaatlemlly supported Haw I 


The safety lamp and battery wtth b 


yja^isssraw 

feytA mtneFs lamp la operated m to *xm au 

km* tatter of wwrip»«r 

tight Wright, wttUbMtmtot *“ ouly «gi* mlntetii^i outlet toe the 
a (ion the back ef tba ariaer to grape of J»to*toN, rut* wtosa it * Iw* 
m todies ted to the aeoemMay- i*m chafgadi Thar* 1* no rt a agur tt m- 
iriigThe nicks! dhkZ «Pe Of the dadrolrio era If tke call to 
marly adapted for «Mh work to verted, beo a aes the. outlet tor thegae 
la it* hi* to be rcsktoto Mtotoed, la at one and of On toast tab# which «- 
tried to speh treatment aa would tends downward from the top of Ms* een- 
tataar to within a half titoh of th# top of 
the electrolyte, and la da towed a* to 
prectude the escape of the eolation own 
whoa the aril to violently shaken. The 
turn that paa off do not carry with 
them any sabot* noe to oortode the steel 
parte weed to the otwstruortoc of the lamp 
or the earn of tha battery or the ctothlna 
of the miner No injury to don* ft the 
cell to overcharged and no harm comae to 
the piste* if left eeul-chsrged or dis¬ 
charged tor an Indefinite period. The coll 
may oven be charged backward without 
serious consequences, although of ooune 
the battery will give no service nates* 
charged In the proper direction. The only 
attention required aside from charging 
the battery to to replenish tt wtth dis¬ 
tilled water from time to Urns and renew 
the electrolyte after about nine or ten 
months of continuous dally service. 

The flexible cord connector between the 
battery and the lamp to provided with a 
terminal which when shoved Into the 
socket of the battery cam become* locked 
therein and cannot be removed until the 
padlock on the Hide of the cam baa been 
removed and the lock bur withdrawn. 
And so tt la impossible for the miner to 
cease a spark by disconnecting bis wins 
In the mine To protect the conductor tt 
la Incased In flexible steel armor so os 
to prevent a sharp bend. A tungsten lamp 
la used with a parabolic reflector and u 
heavy lens to distribute the light over 
the proper ana. and the lamp Is provided 
with s book that may be fitted to the 
regulation miner’s cap. Thin lamp la the 
result of several year* of per*Intent work’ 
on the part of Thomas A Edison. 


The Life of London 

TTWOM the London County Council'll sts- 
r tlntlcal abstract for Mill 12 Borne con 
ceptton may he formed of the activities of 
that portion of Creator London which la 
confined to the county of London It 
should be understood that Cluster Lon¬ 
don, with an aiiproxbnato population of 
7.280,000, overlain the county of London 
and pa me* into the count lea of Middlesex, 
Herts, Bknex, Kent and Hurrey (tome of 
the figures given In the London County 
Council'* th*tract appear below 

Population, 4JB2381, debt, 88SMB8,- 
880, wedding* a year, 40,201. births, 
112,708, deaths, 81,000, deaths by acd 
dent, L848, Urea, 8J08, pauper* 140380, 
poUo, 17.m, aotdters, 10,008, postal em¬ 
ployees. 40,0001 firemen. LUOS, motor 
cars. 8318, postoOon. 1,081. letter* de¬ 
livered, 808300000) postcards, 100300,- 
000, telegrams, 28,882300, 

The Import* Into London coaaUtvte 838 
per cent of Os total Imports Into the 
United Kingdom, sod move then half the 
tnoome tax oa salaries 1* paid by 


Motor «mt SptaMm to Katvpo 

p BOABD1N0 tkwdee of special Power 
IV wagon onfflts *» municipal aratofc. 
we any nufiri feat the dty of Parts to 
new eaiploytng « number ef awWwHMto 
riwtoklera and >wj* grt a, tk*a» Jtetodmajito 
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n mDBKB arc iscUerf to oostcftrat* to 
<'thu department photograph* of novot 
«M eurtoits oh/coU, wn*<nn> occommou, 
mkA MfMtoaa oontriooncn* Buck M in 
oMtictte wW he paid /or prowjliy 


BCetor-paaiped Street Sprinkler 

I N older to provide a wider diatrllra 
Om of water from a street eprlakier a 
machine baa been built which hi propelled 
bar a (aaollne Marine, and which ham a 
dOuMe-eettnr water iw driven by the 
motor With thla combination the water 
may be opread over Streets 70 to HO feet 
wide on a single run The operation of 
the pump may he governed to control the 
area to be wrinkled and to Incur* a nai 
form distribution of water One of the 
objection* to the nanal type of bone- 
drawn wrisUlera la the tact that the noa 
alee an placed at the rear of the vehicle, 
and do nut prevent the raining of dust 
bar the wheel* and horse* In order that 
the motor truck may not causa the very 

evil It Is designed to cure the spray noa 

dm are placed abual a foot In advance 

and on either aide of the motor hood 

Than the street la net down In advance 

of the wheel* and no dust la raised 
The sprinkler shown in I ho engraving baa 
a tank A% feet In diameter with a capac 
tty Of 1 400 gallons which bi mounted In 
a cradle and guyed with crone braces upon 
a OH ton chassis A curt one phenomenon 
may 1>» peen In the Illustration The pul 
cation of the double action pump may be 
clearly observed in the spray of water 
thrown off from the morales 

A Granite Statue of Electricity 

T UB linlon Station at Washington Is 
ornamented by six large statues rang 
lng at Intervals above the main entrajee 
and looking out over the plan that looks 
off to the Oapltol building only n abort 
distance One of the statue* represent 
lng Electricity is shown It is the work 
of ftt Gaoden* and presents a majestic 
figure carved from a solid block of gran 
ltc The statues are probably the larg 
oat ever cut in a solid piece from granite 
and while they appeared colonel when on 
the ground a* will be appreciated from 
the comparison with the two men stand 
log alongside lu the picture they are well 
proportioned to the building wlnn ele 
rated to the high position they uow oe- 
cupj The hoisting of the statues to a 
constrict able height was no mean engl 
Peering proposition and was accomplished 
by suitable derricks and hoisting cables 
To facilitate the operation the statue* 
were supplied with a composite corset 
of heavy timber* and steel wire to re¬ 
ceive the hoisting cables without Injuring 
the carvings of the beautiful figures. 


New Sanitary Drinking Food tain 

A NFW type of sanitary drinking fonn 
lain has been erected In Lafayette 
Square Washington D C. Thla square 
Hen Immediately north of the Executive 
Mansion and almost In the shadow of the 
Cosmos Club of Hdentlata and the f w 




York that has shattered all popular con 
captions of what a flab ought to be an it 
poaneraw the surprising power of living 
six months, or possibly a year out of 
water Instead of a miniature aquarium 
or some sort of a box ailed with the cue 
tomary amount of water for Its long sea 
voyage of thousand* of miles the lung 
fish waa transported In a block of drj 
earth which had only a funnel like open 

lng to admit air far the flshs breathing 

Ihla pit led Into a tube of hardened sIIdh 

which went Into the Osh « month and con 

ducted the air directly Into the lung of 

the Hah rhe lung fish aa It Is called 

breathes bv means of gills when In wa 

ter but with a lung during the summer 
drought Inhaling and exhaling air aa 
though It were a land living animal The 

fish came from th< Gambian region of 

Africa colled up In a kind of cocoon or 
capsule deeply sunken In h Isrgi clod of 
earth To liberate the fish It was neces 
nary to cut the hard earth away care¬ 

fully from the papery cocoon Then the 
cocoon waa placed In tepid water t > wifteu 
tbe shell which waa formed I y a mucous 
secretion on the surface of thi fish s body 
WI thin a flew minutes the cores n showed 
movements and shortly the fish (merged 
from It The lung fish has bein placed 
on exhibition In an aquarium In the Hall 
of Fundi tlshe* Prof Baahford Dean 
states that It had been placed there be¬ 
cause It la at home scientific elly speaking 
among fishes which lived millloua of years 
ago and whose race la almost extliH t A 
more complete dcwrlptl in i f thin curious 
creature may be found In the cut rent Sur 
FUElfgNT 


A Gigantic Monument 

T HI' German Emperor* passion 
monument* expressed lu a m 


of relbcr Inartistic statues which havo 
been mounted In the Rlegesullee of Berlin 
to the Intense amusement and disgust of 
all the comic weeklies In Germany Is re 
sisinalble for Max 1 nger s » rlthjof monu 
moot Next summer this colossal piece 
of work the mere legs of which arc pre¬ 
sented lu the annexed Illustration from 
Modem Amut will be unveiled In Nor 
way to commemorate tbe twenty fifth 
visit of the I mperor to that flavored Hcsu 
dlnavlau country Naturally the monu 
ment is a gift from the Emperor nud he 
himself will attend to tbe unveiling The 
Imposing legs herewith reproduced attain 
the majestic height of 23 feet II goe* 
almost without saying that the monument 
had to be made In small | leers Th 
statue will he (reeled on a peninsula 
opposite Balholm where according t > tra 
dltlon tbe grave* of Ingcliorg and tritb 
Juf are to be found 


Stria* Tra With a Magnet 

H ti doesn I look like a very Important 
part of a big automobile factory or 
ganliatlon this tall broad shouldered 
stooped and somewhat gilnled man wbo 
may be seen lain or shine summer or 
winter walking slowlv alxut tin plant 
eyes almost constantly cast earthward 
but be is an lmisirtant Item In ttu m si 
era method of factory openill >ii Though 
hi* wage la that of the nuragi work 
man Magnet Hill aa the grlxrled man 
la known 1* worth a good deal t tin 
company by whkb he Is employed 11111 


tools consist solely of me tin bmket if 
tbe 10 or JJ -quart variety and a big Hire I 
magnet atrapiied It tbe end of a sli v l 
handle to allow for case In < pi rail ii 
A nd hi* work I* very lmisirtant vm 
though It looks simple to the pan* i I v 
for It 1* Dllla duty to save aul m> 
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Saving/*®' 


on your printing 
and getting 
more business 
are but two 
of the many 
profitable 
things you 
can do with 
this wonderful 
machine 




O RIGINALLY the Multigraph was simply the best means for the rapid 
production of form-type*ruing, a whole sheet at a time instead of a 
character at a time Later it was discovered that the accurate contact produced 
by the Multigraph took the place of the heavy pressure exerted by the ordinary 
printing-press, so we perfected a simple but effective printing-ink attachment 
Now the Multigraph does real printing—printer’s printing—using curved 
electrotypes that reproduce any size or style of type desired, as well as cuts, 
borders and ornaments; using your choice of ninety sizes and styles of hand-set 
type; or using the machine's self-contained equipment of typewriter or Gothic 
type, set semi-automatically _ 


umsi 


How to Got Moro Business 

With the Multlgraph you can 
carry on a complete advertising- 
campaign by mail, or conduct an 
effective follow-up for yourmaga- 
zlne and trade-paper advertising 
—by typewritten form-letters, 
and printed literature such as 
booklets, folders, circulars, etc 

And by Multigraphed letters 
or a house-organ you can put 
ginger into your sake-force, in¬ 
creasing sales. 

How to Aid Administration 

Most of the office and factory- 
forms that are necessary to the 
conduct of a systematic business 
can be produced at a saving on 
the Multigraph. 

Many will, of course, be 
printed from electrotypes, but 
many others can be printed from 
the ma c hine ’s self-contained 
type, at tittle cost beyond the 


How to Save Expense 

In all the foregoing applica¬ 
tions, the Multigraph prints at 
a saving of from 25% to 75% 
You could extend that saving to 
another field by printing yourof- 
fice-stationery on the Multigraph 
—letter-heads, lnll-heads, state¬ 
ments, envelopes, and the like 

The Muhigrsph System 

The basic Multigraph does 
form-typewriting only. Add the 
signature-device, and it produces 
letter and signature at one im¬ 
pression. Add the pnnting-ink 
attachment, and it becomes a 
complete printing-machine. 

The Multigraph Printer is the 


printing end of the basic machine 
divorced from the type-setting 
mechanism The Multlgraph 
Compotyjie is the type-setting 
end without the printing end 

The Multigraph Letter-Folder 
folds letters at the rate of 4,800 
an hour—all customary folds 
i The Markoc Electric En¬ 
velope-Sealer seals envelopes— 
6,000 to 10,000 an hour 

Maltigraph Service to Users 

This deals with the brain- 
work that the machine translates 
Into printing and typewriting 

Without cost to Multigraph 
users, it aids them with their 
problems in advertising, selling 
and business-system. 


What Uses An Tse 
Most Interested Is 7 

««TI?Srr*5"i 


THE AMERICAN MULTIGRAPH SALES CO. 

IU—rt o Is Star CHtW—Look U your Ttfcphone Directory 
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The Supremacy 
of Rumely Machinery 


**»*««. to* 




The M Rumely Company haa bean making Power 
Farming Machinery for 60 years 

They have grown from one email shop to S big factories 
Why ? Because all their machines are STRONG 
Not one Rumely crank shaft has so far as we know 
ever been broken (What other Company can show 
such a record ?) 

And in the 1912 Winnipeg Motor Contest o en to all the 


scored highest in 

( 1) Economy Brake Test (3) Plowing Test 

(2) Ma xim u m Brake Test (4) General Efficiency 

By official test the Rumely Oilpull Tractor cut the fuel 
cost of plowing down to less than 34c per acre—(Wmm 
peg prices) 

THIS IS A WORLD’S RECORD 

III! Rumely Products Co. 

Power Farming Machinery 

■ * ■ ** —. i - -i La Porta, ImL 



Wireless Telegraphy and Telephony 

SIMPLY EXPLAINED 
B» ALFRED F MORGAN 

isnKubSSm Frtee 91.00 PMseli 


JZKJSSL_ 
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pp. Prfee. S8.TO pet. N«t York Onfr- 
rnc PubUsttnc Company 


The Main Waiting Room of the 

Pennsylvania Station 

Seventh Avenue and Thirty-second Street 

From this handaome and perfectly-appointed (taboo 
in the heart of New York's hotel aecbon and con¬ 
venient to iti resident district, passengers take the 
through all-steel trams of the 

PENNSYLVANIA RAILROAD 


It is the largest and most imposing railway station 
in all die world. Its substantial construction and 
classic ornamentation are in keeping with the 
appointments of the limited trains of the Pennsyl¬ 
vania Railroad between New York and 


Chicago St. Louis 

Cleveland Cincinnati 
Columbus Indianapolis 

Louisville 


c ■— »-**--*- 



Uaudbuch fubb Hiss rap Flottb JSn- 
xyklopamlieddr Kriogswimenaohaften and 
verwandter Oebiete Herauagegebon 
von Georg von Alton. Berlin Deutachea 
VerUgahnoa Bong ft Co , 1912. 
Inatallmenla 4» and SO ol the • Hand boon fin 
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JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 

EDITION OF 1913 


. I 1 111 fir ulee. Ilmdlook Handyman e Workshop and La bora 

t Jietrl Mr If nit r f the tory 

\ irl as Htatlatkal Aiao latlon 

Tho.itanala.lol tb.Scwmfc W. mam. uullr ». ill« tUU 
coveney a wide reege of io pa ca —no tM of kuaaa ac hiwm l or netwel pheaeeteae m eegbcwrl 
Tb. uformetua tou^x lor in maoy caaoa cannot U mddy foued in tea book* or work* of ref« 
coco la order to aupply tba kuowiodge la coaoata and orabla fora, two of tbo Edaora of lb 
Sctratabc Axeencea bare, wah tba aaaacr of baoed XelsDcieae, producod a nmorkaUo Rofor 
ence Book coatauuaf over eeveoly fira tboound facta, aad ilhiOiUrH by ooa thowaod eagraram, 

dpmad with pauxtaking can wah tbo col labor axio of (orornuont ofkiala of tba bjgboX raak 
including cab art oficcn and eiaSwl by roaprtiua | mil— si of wodd wide la paataa 

Owing to the prating of an odmoa of 10000 copra, wa are enabled to ofer the book at i 
merely nominal |* re The pachae a ot tbo book ■ tbo only aJoquato way to judge of aa manta 
An elaborate raculai abowmg y a ri me na of lt h n i tion i. l o g * h er wah four hJLeo. temple pign 


THE ROTARY 
STEAM ENGINE 


gme ha* attracted the 
beat thought! of mventore and 
Undent* for many year* All 
mtcreated ahoula read care 
fuBy the very complete m 
formataa found m the filea 
of the Scientific American 
Supplement Eveiy daaa and 
type of rotary engmea and 
purepa ta derated and dlua- 
bated 


afire 4 JHz 

S ggffs^lg!ra:g^: 
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MUNN&CO. Inc. 

%l BROADWAY, N Y CTTY 
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"The Whip" and Its Miwhintn n 

((eerleded from papa A) 

Ur device Is In use on the other ride ot 
the stage to give the effect ot the exhaust 
of the automolilli tthkh Ih toeing to sate 
tho life of the precious horse Ibe steam 
exhausts Into a lnrsi tucklug box and 
the effect Is tuy rutllntlc There are 
i loctilc lights at luteriuls along the track 
width are flasblnj. In Huccotudon thus triv 
lug thi effect of Hit light from the can 
on Hu rails A mo lug panorama at the 
Iwck rounds out tlu Illusion The tun 
ttel consists of a block cloth scene ami 
It Is set In m ml darkness bv men who 
went blech smocks so the) will not be 


was form* Ik ‘Tbo Whip' that bj sink, 
mg tba (MiAtalBs go they are flnsti with 
the stage, tt was not mnsntlsl to ran 
moving halts lit front of tin treadmills 
us was necessary avail at Drury lane 
1 he Idea of having the small portable 
panotunn < 1 i ten good one an It adds 
a groat deal o ho realism 

ft Is vert unusual to get permission to 
Illustrate stage mechanism b) actual 
pbotograiihs and wa are Indebted to thi 
I»rur> lane Company of America Its 
directots William A Brady V Rut 
Comstock Matrix Goat and Mr Arthur 
f olllna of I ondou with whom special at 
rsngemcnts were made and Mr Ben If 
Atwell who conducted the negotiations 



wliiulu,, lost In relief Ibe panoramas 
which hid in the opiwatte direction to the 
root ate evtremelt Ingenious The large 
I aiiur mis is fixed and ooraptea the bach 
of tlte HtRhc and this Is driven 1>> a 10 
home-potter motor in the cellar fhi 
■ llici foui pauotutuas, however which 
luvunt a sbatp line of dematkatlcni ran 
lie lushed ui mud Into poslHoD and tseb 
of these four lkinoramas Is actnnted by 
Its own motor Tba Are panoramas are 
all controlled through ooe switch boot d 
so that Ihev are all moved in unison 
The home nice on the stage Is not a 
new thing by any mease, tho flrst of such 
deuces being used many years ago In a 


i obtained a pa foot c 


Nell Bar 


Intelt eliminate rails that ■ 


s financia l end other 
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Cold Weather and Bad Roads 

A combination you will meet often during the next two months. It will test 
your motor to the limit. Ii your motor ready for the test? 

During cold weather the question of lubrication is vital Many oils congeal, 
become ‘Turapy " You statt your motor For half an hour or so, until the oil 
become* thoroughly heated, the motor gets practically no lubrication. That plays 
havoc with the cylinder wails. 

Texaco Motor Oil shows a zero cold test. It will not congeal at that tem¬ 
perature. During the coldeat weather it will Mncatt porfatly 

When you use Texaco Motor 03 your motor delivers maximum power with 
minimum comumptton Tests of Texaco Motor Oil conducted during runs of 
20,000 miles and more have shown an tnUrt akseuft of carbon accumulation 

Texaco Motor 03 should be your oil this winter It is for sale in 1 and 5 
gallon cans at most good garages and supply shops. 

For instructive sod Interesting booklet, “ Maintaining » Motor Car," address Dept A., 
- — * Washington Street, New York. - 


THE TEXAS COMPANY 


Water Supply 

To meet the pressing demands of five million 
inhabitants. New York has been obliged to 
undertake the most stupendous aqueduct system 
in the history of the wold. 

3 Hampered by its situation on a narrow strip 
land that intrudes between New Jersey and 
Connecticut, this, the second largest city in the 
world, has had to look to the north, and the 
north only, for its supply of water. 

(f in the heart of the Catskills an entire valley 
Ms been swept bare and converted into a lake 
40 miles m circumference, 
fl From this reservoir runs an enormous conduit 
that dipt into valleys and under rivers, pierces 
inomtaina and botes through solid rock, 1100 
feet beneath the Hudson River, to the Croton 
Reservoir. 

C Thence dowa through the heart of the a tv, so 
tar below the surface that the busy people above 
give do though to die daily firing of tons of 
dynamite, the conduit u being gnawed through 
solid rode. 

If Finally A nine line extension will 






Holder Top 

Shaving Stick 

The same perfect 
soap with an 
added convenience 

The top is a handle. It keeps your 
fingers from touching the soap, and per 

mita you to use the stick down to the - 

last fraction of an inch. 

With equal ease from the first shave to the 
last, the luxurious, creamy, emollient lather that 
has made Williams’ Shaving Soaps famous is at 
your service 

Four forms of tbs asms good quality i 

Williams’ Shaving Stick 
Williams’ Holder Top Shaving Stick 
Williams’ Shaving Powder 
Williams’ Shaving Cream (in tubes) 

SPECIAL OFFER 

Men's Combination Package 

luting of a liberal trial aajnplo of William,* Holder Ton Shaving Stick, Shavii 
ring Cream, Jcney Cream Toilet Soap, Violet Talc PowJer ami Dental Cream. 
24 cent, in damp, 

l imgie ample of cither of the above article, lent for 4 cent, in atampe. 

Addreaa The J B. WILLIAMS CO . Dept. A, Cleatonbury, Con 


The Pen That 

^Satisfies 
Millions 












































SCIENTIFIC AMERICAN 



Better Train Service for Rural Communities 

The applications of the General Electric Company’s motors to extend irriga¬ 
tion, reduce farm labor, and provide modern lighting and other conveniences 
in the home are well known to the readers of these pages. 


1 


Now electricity is benefiting the agricul¬ 
tural districts in a new way, for the steam roads 
all over the country are adopting the Gas Electric 
Motor Car to prov ide greater economies and produce 
better traveling facilities on their branch lines 

This car ir self propelled, and is a unique combi¬ 
nation of the best features of the automobile, the 
trolley car and its predecessor—the steam train 



Like the automobile, its source of power is located 
in a gasoline engine placed in the cab near the operator, 
who can speed up, slow down or entirely stop the power 
at will. Unlike the automobile, however, the power is 
not transmitted by gears which would subject the nidchine 
to serious mechanical shocks and vibra¬ 
tions, but the engine is connected to an 
electric generator which feeds electne 
current to electric motors under the car 

Like the trolley car, the propulsion 
is accomplished by motors and control 
apparatus similar to that furnished by the 
General Electric Company to electric 
roads all over the country during the 
past twenty years 

lake the fast trolley car also, this car 
glides over the country, providing cool 
breezes for the passengers w ithout dirt, 
dust or smoke in the summer, and with entirely closed 
and comfortable accommodations comparable with Pull¬ 
man Car service in the winter 


Like the steam train, this car provides ample accom¬ 
modations for the baggage, smAking and passenger traffic 
of the average branch line 

What this new train means to Rural Communities 

can best be judged by its phenomenal popularity both with 
the Railway companies and the traveling 
public Twenty progressive steam roads 
have already placed over fifty of these care 
in daily operation throughout the Umted 
States In every case the results show that 
the quick and attractive service makes it 
easier for people to travel and conduct 
their business or seek pleasure, and that 
inter-relations between rural communi¬ 
ties are greatly stimulated bjr the apphea- 
tion of this modern invention 
*■' Another advantage to the rural com¬ 

munity comes through the fact that the 
highly economic operation of these cars 
makes it possible for the railroad company to insert more 
frequent local service between main line trains, thus materi¬ 
ally increasing the efficiency of travel in rural communities. 



When this car is placed in service in your 
locality you will undoubtedly show your apprecia¬ 
tion by extended patronage of this modern method 
of branch line operation 

In the meantime, the manufacturing facilities 
and extensive experience of the company, which 
makes everything electrical, from the smallest size 
of Edison Mazda lamp to the Gas Electric Motor 
Car, are available for immediate application to your 
business, or in your home. 




General Electric Company 


Charlotte, N C 
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Columbui, Ohui 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo 
Detroit, Mich. 
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JackaoavDlt, Fla. 
1of>Un,M0. 
Kanau City, Mo. 


New Haven, Conn 
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New York, N Y 
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The Rock-removing Machinery of the 
Soex Canal 
By Jacques Boyer 

T HE Sum renal traverses n diversified rnnntry 
Near Fort Said It passes through argillaceous land 
and a few largo bode of more or lew compact elm The 
bed af Lake Timaah consists of a hard conglomerate 
of aand and limestone, between Lake Timsah and the 


ment It la |xjHHllile to holsl the rants very rairidly anil to 
regulHte without rtlfhcnlt> the height of fall whlthnrtll 
nartlj ranges from 7 to l(J feet Tho two winches nut) 
he coupled In nnler to exert an exceptional ilTort 
niton n Mingle ram which Iuim Itecome fixed In the 
rock 

The apinratna lit mouutcd on a float 3015 mi tern 
(100 feet) long 10.57 rneteni (34% feel) wide and 
2 44 meters (H feet) deem mo do entirely of Sleinins 


and gypnnm, and overlain by a layer of sal 
depotdta left by ancient evaporation, final 
clay, marl, and Handy conglomerates ulte 
the Bed Rea la reached No rock baa j a 
except In the southern part of the canal 
between kilometer HO and Ruei. Here 
the outcrop of the rock la almost horlxou 
tal it uccuples an area of 300000 square 
meters (3JSU.JOO square feet) In the 


e aand. mixed with clay gravel Martin ateel The falling rums a 


piairalus was pul Into sen Ice In 1002, and 
Tv Improvements lu detail hate been made. It 
tied iierfecHv and broken all kinds of rock* 
little tilt \ In llMlh n second upiwratns was ln- 
mlug two rams weighing 14 or 10 tons each 
tiers (40 feel) long whit It operate to a depth 
It meters (alsitil 41 feet) As a rule, 132 
• delivered In nit h working hour The mean 
of the layer or rook shattered la OH meter 
i lies) In these conditions the number of 



were shattered by submarine mines, and 
the softer ones wore removed by appa¬ 
ratus composed of a batten of 10 steel 
rams, weighing 3 0 tuns each, which wore 
raised and let full on the rock In tho 
utauner of pile drivers These same were 
placed on a floating bucket dredge 
which removed the rock as It was 
broken. 

Experience soon showed that the etH 
elency would he Increased by separating 
the rock breakers from the dredgo and 
placing them ou special floats. Although 


required to break up rock of medium 
hardness to a depth of % meter (20 
Inches) 

In 1807, when It was decided to In 
crease the depth of the canal to 19 
meters (81 feet), the engineers of llie 
company studied the question more thor¬ 
oughly They found that for the removal 
of ruck under water, the method de¬ 
scribed above Is more economical than 
drilling and blasting. Furthermore, the 
employment of explosives presents cer 
tain obstacles to the navigation of the 
canal. After each blast, for example, It 
la necessary to send down divers In order 
to make sure that the channel lq not 
blocked by the shattered rock. The blast 
Ing method cannot be carried out oir so 
regular a plan as the other, and It sbto 
Involves the removal of an exceaalve 
quantity of rock In order to obtain the 
desired profile with certainty A few 
years ago. therefore, the engineers detl 
nltely adopted a rock breaking apparatus 
provided with two splndlo shaped rams 
of oast steel, 18.15 meters (44J feet) long 
and weighing 18 tons each. These rams 




Ft*. I. Back WaaMag Boat t 


This < ml unit ini ul will Is ullllxcd ou a 
large wait for supplying powtr to a con 
sldtralilt district uf Hllcslu The huge 
isiwer boast* stands close to the outside 
o( Hu i mlNiukuii nt wall and comprises 
four turbines mull of I WOO horse isiwir 
As, however this power house Is connect¬ 
ed with Hint of the (Juris 5alley emlutuk 
mem near Murkllsss a total of 10 700 
liiir*t*-puwt*r will Is. available which suf¬ 
fices to supply the whole district of IJeg- 
nltx with electricity for lighting and pow- 

The tnilsiukmciit whs Inaugurated on 
the ItUh of November In the presence of 
llie Lm|ieror 

Some Facta About Granite 

G RWirE Is two and two thirds times 
as litavy us water Its siteclfii grav 
itv is 2.003. \ cubic yard of granite 

weighs exactly three quarters of h ton 
The strength of granite Is (rerat ndoiis, 
although the dlfft rent granites vary great 
ly Poor granite’s will wllbstaml a prea- 
sure of 1N00I) iiounds to the square Inch 
Hood, close-grained gruullc will with¬ 
stand 30 000 pounds, but ccrtuln W(won 
slii granites have withstood a crushing 
pressure of 4,1,1)77 ponuds to the square 
Inch—22 tons weight resting on a tiny 
cube of stone not much larger than or 
lamp of sngar 























































J hi fnnfniMi of Ihh fininml /' 
Klntiil/i ami Inti imlbmlll II" "" 
lilh knnirli ihn. n ml imlMHlntil m 


B t r< mil I Iniz I Ik lulls tu cuiinIwIhc h!iI|im Hint 
Imixn through I hi 1'iumiuii ('mini ( uiimiw him 
1 I 111 II n ill-illli blow tu American rtiiimiii shlp- 

|>liitc lviryonc Hill! Iiiih Htmllcri till problem of tIn- 
dcuideiici. of our Mon limit MHrlni limit rutu ih|h Mint 
It In iliu to cirtulu ototionilt oondltloiiN our which we 
linu no control It conti* no mmh more to liulhl \uurl 
mil nIiIhh mill no nimli mon> to run tin in tliul mil 
O l UN fill <1I|II|M 11t lull with fon Igll Hlll|IN III tilt* deep Non 
earning (null In out of llio iiuohIIoii Hint In h put 
which no one (IIniuiIok Mno It cuniiol In* dbeputed 
(lent If we uro to regain our former ininIMoii on n lend 
hilt iimrllluic millou hook form of (low riiinouf uNnlnt 
mice In uocoNNiir} ( nil It wluit wo will wlicthor mib- 
nIM} NUlitotillon pre fere utliil MiiIIon or wlnit licit It In 
uol elcnlcd mill cnuiiot In* Miiilocl Mint bceh rnl uld iuunI 
In forlhooinliit. lit IoiihI In the onrlc stages of the* 
uptiiillillug of our Me re limit Mmlno 

1 iifortiiiinlilv unci llimikN to tin |M*mlHti lit iiiIh 
representations of tin stump omtor unit tin* ye tl»w 
Join pul then In ii country wlilo though uliwnrniiiloil 
■llHiriiHl of line pro|HiwNl legislation wlilili Involves the 
|>rlnol|ih of (lou i iiiuout iilcl I In Icleil Iiiih In*c ii wlclolt 
cIInnoiuIiiii toil mill lim utility In lined tliul (.ncorn 
incut ii Id ri proNOiitH nothing more nor Icnh iIiiiii the 
trmiNfir of riunlN from till public IniiMuri to the prl 
uitt | in mi of linllchtiuilN iiticl curt Hint lions. 

Son Ihi fnlulin a / M)m mathr uf h Mission of I anal 
'lalia lli « la thin that hi limit Ihmi loth lo Ihi allimill 
inn,/a man ami hlnhly iniiliilnl roanlitiit nhl/ilihia 
inim/maliii In In »/<» ,xa, lip it hat thi in lion /ins* hail 
auhI iron hi In limn hi in ru an naan that t null iniilah it 
(lull IN HP Hf HNNtatllHIl to shipping In limit Ihi tilth, 
ntit In In maki a fin ilift of fl in a hot la uhlpiiiHir 
i titHfiUHlt a nhhh an ah rally ftoai Inhlnti until i Ihi 
innh 1 1 Inn of a itntil inn nn/a il/j 

No Hull tbi Hint ulr> iu]ct of CoiiLroNN to gin iihhIhI 
mice* tu NhlptiliiK will In ii iJnrliii. tviiuiple of Mint ve*ry 
nliiim of the excellent principle of beslirul uld. of 
which tin count I* (hunks to uilHroproNOiiliitloil In ho 
greallv nfriihl tilth thin pn|HMtnruiiN ml hi fore* llnlr 
(Un It In ci rln I n tluiL tin* |H*oplc of tin* I nlloil HlntoN 
will Ihnniuii inoro llrnily noIIIcc] IIiuii c cor In their uu 
forliiimli prejudice against line Httunpl lion over cum 
III! iidnhk oil tin Imrt of the (lou mini ul to iihhIhI 
lu the* rcvoiixtrue (Ion of our More limit Murine Not 
mile Iiiih ('(ingress cl * * II n mnIhI uikh* whore II In not 
niHHtcd lint It Iiiih hllliil for ii lone, thin lo onmc Huy 
1 1 **i n of innMiiiiii In Inc nice ii whe re It In needed 

The Complete Eradication of Typhoid 

A MI I>1( Vt conicuiiniriirc Iiiih linked un to say 
HiiiinMillie »n the HWhJiH.1 of tctdiold emdh-ntlon 
lo liiinimitsiitlmi mid We. gladly |in**i lit Mir 
Hiilloi ( fiutK .*r IIiIh u rj ellnl HiihJi*Ll 

(tin *>f Mu mod liuiHirliint nIoiih In the* iimrcli of 
iiiinIIciiI mIiiiii Inn Inn ii llio ri-ce hi suere ssful Work 
In tin pre cent lou of Uphold ftur lie tin* urn of typhoid 
Mice III! K Iiiih Inn ii i|i mount rilled tluit Iiiih util I lull 
will eiiiilili oil Indielilinil ii Hindi rechuililN of Not 
dli rs for Mint iiinttcr to llu In Ii plndd tiifoLteel iIIh 
trlitH wttti coiuploli Iniimniltc It |h not cot demon 
h rutin! Jimt how lone* Immunity will limt Imt It In 
known Hull protection Jh iihHiired fur ut hunt one coar 
ic|*liulil Immiiiilxullnu In huriulrHn mid In most enure 
ciiwhh un tile,me elite lies 


coulit fiiruloli llio cneetuu ut eomisiratlvely little e*x 
In i inn Would tbey public Hiihmlt lo the prucUeo of yn*n 
i rut liiiimiutxutloii/ Thunkn to the* present day wide¬ 
spread knowloelite on IIiIh gmcral Hutijoct, and the* 
public fuiiillliirltc with the* roNultn olilalnrd lu emu 
t mill iik ol III r diseases, wo In lloce It would 

In not koiii ml Immunization well worth a IrlnlT 

Some of the Absurdities of the Proposed 
Compulsory License Legislation, 

M l ( II solicitude In evinced In the report of the 
Committee* to whum the Oldfield Illll wbh re- 
ferre*d for e-inwlilmiMon, lunt the existing )ml 
ini Iucvn euinhlo owners of itnlcuts to wllhdrnn a Inrun* 
miHuinl of iimeeynal pro|N rty from tho control of the 
Staton Thu Committee* doclureN Nothing Ih mure 
fundamental In our government than the eluarly marked 
tine lH*twoc*n tlic JurlHdliSImi of the Htate and of Mu* 
federal courts, N<\erthelnnN the Committee recoin 
uiouiIh n scheme of compulsory license which id ere 
every beedenM illstrli t court thniuidinut the I tilled 
81 atea iHivcnr to hale Is-fure It every initint own 
ir (except orltdiml lliicntone ) whom Invention, 
for nnv roUNoli uhntsiH>ver Iiiih not conn Into line* 
within tliriH* \ilire after Ihi Ihhuuiici of the |ml 
Mil, l» de'tiruilm* Judklatlv the Milue or the limn 
tloii mill to compel llio imtnit owner lo grant to mil 
ci>m|**tll»r who nnkn It n IIciiiho to Use. tin Inunllnii 
upon Hitch terniM a h Ihi i ourt may lit 1 IiIm would 
IrmiHfonn Mu se venlv two b cite rut dlntrlct ceiurtu Into 
ooiirlH of imtint comiiiom to ipiote one* of the* wit 
iiohhi-n In run the tuninilltee for iiuleiitH may tour 
collur IniltotiH and hIoiiiiikIiIph tisitb lirtiHlioN ninl tnitiH 
iNirlnllou sv slims, tullet urtlelcH mid safely iipplluiiivs, 
telegraph hihIiiuh ii uel tisihe, inmnonlH mill fiMulutuffn 
llow Ltiu llu* ( ommlttoe recoin lie hiii Ii ii pro|umnl 
with 1 Ih pnifoHKcd abhorrence of nnv lliliig tluit tnuy 
Ignore himI morrldi llio Jurisdiction of Mu Slate 
eourlH 1 Piie'lv n Helium of compulsory lire line will 
dlmlnlieli tlu* liieentorH mnrket timlih any strong com 
jh t It or lo crush Its weak rivals, Impede eeery imteul 
uwrinr in de*e eloping mid introducing Ida lueeuitliui n 
lard the |mte tiling of luu iiMoiih and illHCouruito the 
large hcuIi Iniinllona nud Industrial i*x|K>rluiciitatloiis 
on which clvlllzntlou depeuda fur solving the pruhlewn 
of i listener 

To Insure the non erforcoment of llcenae WHtrtc 
Moils. the substitute Oldtteld Illll necks lu eiifom* 
Nolely ugalnHl latent owners a ]>niniiilali coda of 
liunlncHH practice which In not and never Iiiih Ihvii 
Iuiincu il on any other liana of properly owners. 
LUlgulhm under tlui Shermau Antt Trust Act turns 
frequently If not ge nerally, upon clune qucntloUB of law 
Hy a nalulury result of Ilia exIatliiK law, property In 
tolled III all hucIi litigation (hat la not In trunnlt does 
iM>t IweyoDR ftirfolteel If n comlilimtlon 111 rentrnlut of 
trade Ih found tu exist Tho auliNMlute OldBehl Bill, 
however, prey Idea that, under hirIi clrvumutancen, prop¬ 
erty In tin* form of patents abaII lm forfeited, wlilla all 
other forma of protarty aliall remain unaffected Inder 
the pren laloua of Ilia hill the vi ndor of uuy patented 
urtlcle lacumcH a criminal If he atteni|ita to aee*ure a 
tear a hUNlnesN, iih a ceinelltlon of hcIIIiik to a retalh*r. 
If ho altejupta to hold Ilia retailer to lihe agreament to 
Inn Ilia patented ytooehi, exduHtroly or to a certain ex 
tent, If he uttemptH tu hold the retailer to hln agree¬ 
ment, lo main tain a standard price on (ha patented 
KinhIn It ha lie on hcn the une of a delicate imt on ted 
inniblne on condition lhut It bo used only with spe¬ 
cially prepared anjipIleM, or tn continuity with ape- 
etally adapted machinery ueceanary to luaure perfect 
oponitioo. If he llcouaeN the use of a patented rnachine 
with the requirement that a minimum royalty ahull be 


praNNly provldea that reatrnlnt Hliall be conclualvely 
doomed to have Ihh ii or to be unrooKiinable and to be n 
violation of the provlnlotia of an Id net” (L e, the Pher 
Hum tutl Trust Act) ua to any one guilty of tbeae 
trmiHaeMonn. The penally which tho patent owner mar 
suffer for hIiiiiIiik In the mumier Indicated la the for 
fellure of IiIh puteutH, a Hue of $11,000 and a yearn lm 
prlHoumenl, and a iwynienl of three-fold damnum and 
the cunta of salt and attorneys' fees to anyone who 
comes In within three years thereafter and proves any 
da matte 

Was It a twinge of niheclvlng concerning thin whole 
attainder of huNlncHH, or was It an exquisite mu lewd 
turn* toward the patent system in particular, that sug 
(tested the Imismllliiii of these iienaltlea on patent own 
era only? I*i>r the sulMtlttile Oldfield Bill forbids only 
patent uunore from doing IIicnc things, and expressly 
leaves the owners of eeen other form of property 
free 1 nluekv patent owners caught in the mesh may 
rellrct Mint If they had dealt only In uupateutad goods, 
instead of wiiBtlng time mid im>ni*y In developing new 
IuvmiMoiih, which their imtents pubUsheel tu the world 
tn the end that In sneuloon years the world may use 
them without inset thev could hnee avoided nil tlielr 
misfortunes. Is thin the* wav h) which ( ongreas Is sup- 
IkshhI to pnimoli the progress of sctiuce and useful 

Machinery on the Farm 

M hSTION funu inueliluery to tin neernge man 
and InuniHlIatcIt ha sees In hls minds eye a 
pieture* of 1 iim*uIoun harvesters, reHiiere, and 
hinders 1*4 tIihim. Iini he may think nr the tractor 
engine to wlilili so much h|*ucu Iiiih III lilt laH*n given 
In llhistralml |s*iiiHllials IhiIIi iHipnlar and liNlnilral 
But only If he Is* a technically lnforuiiHl man la II 
IlkelT tliul he will think at all or Mie stuMouiiry engine 
and Its agricultural imihnIMMMim, although It mat he 
i*onMdoi)tlt nssertiHl Mail It plays an even bigger |iart 
In transferring from ttreli and bhsid to iron and steel 
the hiinknsuiue work uf tilling the soil and hart ending 
cru|m. On iiiniiy \incrlenii farms little engines mat 
lie found Mint tart lu size from one ami two horse- 
laitrer to forty and slxtt lioree-isiwer, aud that are 
used for almost etery tumgtnnhlo intrissie 

Just lion LXtinsIte* Is this application of engines It 
Is dlltteult lo stall with any degree uf certHlutv No 
accurate statistics are aiullahlo to show the actual 
iiumlsr of farm engines lu use but the number must 
he tinge bor example lu 1(111 three companies* aloue 
made upward of imotto eugtnes rouging In elzn from 
two to flfle4*n Uorse-tKiwer Klghty seeeu niaunfactur 
ere reported that tlivv Imd sold alnco starting in busi¬ 
ness, flWcOUO engines, while seventy-six Arms refiurted 
early In 1P13 that their requlreuMintH for the year 
were at least 703,ono pnglnetk As nearly as wo can 
determine, thi re are seven hundred aud fifty manufac¬ 
turers of gasoline nud oil engines In the Lotted Ktatee, 
and fully five hundred of these make a s|iecUlty of 
farm engines. Tlielr output must be at least half a 
million engines a vear 

It Is safe to assume that there are about two million 
gasoline and oil eiiglnea on our fa ton at the present 
Ume—probably a eoiiservalive estimate. The number 
Is being Hildcd lo at thi rate of shout BOO.OnO hnnually 
The average size of three engines la shout seven horse¬ 
power 

Every one of the 0361 600 farms lu tbs United Mates 
needs one engine st least, and many of them need two 
or three engines. Even under present conditions profit- 
able use earn bo made of from thirty to forty rutIIton 
gas engine bone-power mi the farms of this country 
Surety bene la an opportnnjty ready to be grasped by 
the enterprising manufacturer 
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Engineering 

Mhray CwlwHIw la ltlfi.—During the past year 
Mien waa added to the railroads of this oouutry leva than 
3,000 miles of new line, according to statlsties complied 
by BaUvay Age Gaulle Thu w 845 miles loss than the 
average for the put nineteen years On the other hand, 
the total mileage of new line, oommnneed but not com¬ 
pleted, ii greater than it has been for five years put. 
Our steam railroad system is fairly complete, and it is 
natural to look for a decrease in new construction as 
the yean go by 

The Artesian WcBs #f Australia.—The artesian well 
is one of the most important sources of water supply in 
Australia—a oontlnent wbieh Is by no means lavishly 
supplied with the snow- and glamcr-fed riven which are 
so abundant in this country A government report 
states that In 1011, In Iho State of Queensland alone, 
there existed 785 artesian wells, wboee total depth aggre¬ 
gated 334 miles Of these, 113 were over 3,000 feet drop,, 
and one of them had been earned to a depth of 5,045 
feet. Two of these boreholes, alone, gavo a oombmed 
outflow of nearly 15,000,000 gallons daily 

Elasticity of an ADoy Spring - One of the moat im¬ 
portant developments in metallurgy of recent years is the 
suooess which has been obtained with the various new 
alloys. We have before us the record of a test made on a 
vanadium-steel, automobile spring, which measured 
60 >6 incline between centers and had a < amber of 8^ 
inches Tbs spring was dedoe tod under a load of 1 150 
pounds to a straight line and then under a load of 5 800 
pounds it was deflected 15 ineluw Finally, pressure 
was applied until the spring was reversed to what was 
practically a oirole, without showing any sign of fraotun 

Peat-predueer Gas. —Chief I) F llnanel of the Fuel 
Testing Division of the Department of Mines, Ottawa, 
has reported that the poat-produeor gas-power plant has 
proved lta reliability, sinee operation may be continued 
for a week or longer without shutting down for cleaning 
or overhaul A test plant has been run for 1 it) hours 
continuously, and the report states that ui regular ser¬ 
vice it should not prove neoessary to clean the pistons 
more than once in several months The output of the 
pmduoer is uniform, fires can lie cleaned without luter- 
feronoo with the engine, and any o|>c rater of lntclil- 

Foar-gu Turret*.—According to the Pans corres¬ 
pondent of The Navy, the two French battleships A-7 and 
A-8 to be laid down in l«ld will carrv twiiliu 13 A-inih 
guns in three four-gun turrets Am not the Fri m h putting 
too many eggs in one basket? One successful pom lra¬ 
tion by a high-s xplosivo shell might put four guns out of 
action at onoc Against this is to ho considered the 
ac< uraey of fire and the nonndemhle reduction of wi ight 
both in inuunt and armor Our own throe-gun mount 
unliodioH wu understand, a combined sleeve fur all guns 
and the three guns will hugivtn tin same training and 
elevation under the hand of ono man 

Important Railroad Electrification —The Sts rotary of 
the Interior may lm premature in his Is lief that 
the eleolnflcalion of all the transcontinental railways 
is at hand but ho Is certainly justifled in attaching great 
importance to the grant hy the Government of permis¬ 
sion for Iho Great Falls Power Company of Montana to 
transmit over the public domain the nmsissary isiwer to 
electrify 450 miles of trank of the mam line of the ( In- 
engo, Milwaukee and Puget hound Railway in Moutuna 
and Idaho In res pint of the length of track covered, 
this is hy far the most important application of electric 
traction so Tar made to a steam railroad 

A Notable Railway Bridge.—In tlus age of notable 
construction, work which only a few years ago would 
have oommandod world-wide attention, now is apt to 
attract not muoh more than local interest and ooramont. 
A case in point is the handsome railroad hndge of the 
cantilever tvpo, which has been built by the Pittsburgh 
and Lake Erie Railroad Company over the Ohio River, 
at a point about twenty-five miles below Pittsburgh The 
total length of the Iwhlge lietween back walla is 1 800 
feet The main cantilever structure, which measure* 
1,400 feet between oeqU rs of end pins, consists of a 370- 
fool end span, two 320-foot anchor arm spans, and a 
main span of the great length of 700 feet, which is made 
up of two 242-foot arma and a 285-foot suspended oenter 
span, 

Tweaty-fire Kaet Battleships.—The persistency with 
which the new 26,000-ton hattlosbips for the British 
Navy are credited with a specified speed of 25 knots, 
raises the question whether the Admiralty has deter¬ 
mined to merge the battleship and the battle-cruiser into 
°»e—a logical, and is It s eem s to us, a very sensible 
decision. Water-tube boilers, superheated steam, and 
the steam turbine have oomblood to render possible bat- 
Ueehip speed* which could not have bean thought of a 
fetr year* ago. Onr Navy Department has never favored 
the battle-arnlsar, believing that our limited appropria- 
tioa* should be pat Into the first fighting line exclusively 
England eet* the fashion In naval oonatruedon, but if 
aha builds 35-koot battleships, will Mm rest of the powers 
fellow neb a radical change? 


Science 

The Dlvising Rod Problem —We learn rmm Count v 
Klinoluiwstroem that a Homely for tho Elucidation of 
the Problem of the Divining Hod has recently been 
formed In Germany Tim society counts among its mem- 
liera many men at prominence in the engineering and 
other professions and represents a serious scientific 
effort to sited light on & inuali debated question 

Storm Signals of the World -The Ftighsh Meteoro¬ 
logical Office has just published a revised edition or the 
brochure entitled " Provisional Summary of the Maritime 
Weather Signals at Present in Use in tlw Various foun- 
tniw of the Globe ’ which exhibits the nmarkable 
divonulv of the signals in question ami is a strong argu¬ 
ment in favor of the adoption of a uniform nolle Herc- 
aftir this publication will lie revised and reissuud annu¬ 
ally as long as various codes are in use 

An Aeronsntlral Weather Station has been established 
at Bitterfeld, Gennanv, by a lissi.1 firm engaged in the 
construction of aircraft, and has Ims n placed under tho 
direction of a competent meteorologist, Dt H Kolzoll 
Information for prospective trawlers in the air Is fur¬ 
nished on the ImvsU of the twioo-daily ti Ingrams of tho 
Deutsche Heowarti, at Hamburg, and win never neces¬ 
sary pilot-halhsins are sent up to ascertain the direction 
and force of the air currents over Bittorfi Id 

A Great Collection of Hebrew Llleratsre —Tho last 
report of tho Libmdan of Congress contains an account 
of the Bernard collection of Hnhraiea press ntid to tho 
national library last yearhy Mr Jacob if tsehiff, of Now 
York This collection was brought logi flu r during many 
years by Ephraim Dtinord of Arlington N J and 
numbers 0 9311 volumes and pamphlets wlmli cover a 
period of nearly three anil a lialf millenniums, from the 
beginning of Hebrew national life to the present day It 
is naturally very strong in bihlioal and rabbinical litera¬ 
ture ‘It forms,' says the n port in question, an ad¬ 
mirable tatginnmg of a diportnient of Remitica m tho 
lihrary, width the librarian hopes will dovilop into one 
worthy of the national lihrary of a country in which tho 
Semitic rone is playing ml important a role " 

Using the Philippine Stouts to Fight Rinderpest —Tho 
Vi txTinarv Division of the Philippine Bureau of Agricul¬ 
ture is waging an eni rgctii campaign against rinderpest 
a disease which in former vetirn destroved nnnually 
upward of lialT a million tattle and oamlmos in the 
Philippines though the numhtr has now been n-duoisl 
to two or throe thousand A unique feature of this cam¬ 
paign is the exit nsivu ust matte of the Plnlippim Scouts 
III isart lung for inses of the Hihcom and also in patrol 
duly to prevent the introduction of infctted cattle in 
regions where the disuwc has liceti stamped out fast, 
venr a cordon of ul>out 1 1<X> scouts gradually pushed 
southward as Tar us south* rn I’ampanga and uorllurn 
Hulocan having the territory Is hind them free from 
nndirpost About 150 of th< Philippine ( onstubiilirv 
wero utilized in the same undertaking 

A Novel Explanation of Glacial Periods was pro¬ 
pounded hy Prof W J Humphreys, of Hu Wiullur 
Bureau, at Iho ( lev eland meeting of the Astronomical 
and Aslfopliystcal Society of America to vcrel limes in 
rectnl wars it. has Is-en observed that gnat explosive 
volcanic ivupliou* (Krakatoa Pile, Katmm) hv tbarg¬ 
ing the upptr atmosphere in the isothcrmnl regnui with 
fine dust, have markedly diminished the amount of solar 
radiation received at the earth'* surfaei It serin* evi¬ 
dent that the i fleet of this process must lie to redum tho 
temjteralure of the air near the earth sinen the dust 
wattirH a much gnnter amount of tin solar radiation 
received from without than of the t* rreslnnl radiation 
received fniiu within, owing lo tho greater nwrngc wave¬ 
length «f the latter Thus a |s nod of i xccssivu vole unc 
activity if long oonlinuod would produce the lliirmal 
conditions of an hhi age The geological record furmslios 
evidence that such a period actually began shortly lx fore 
the last ire age and has continued with diminishing in¬ 
tensity to the present Umo 

A New Idea la Storm Signal* is now being ootivelv dis¬ 
cussed m the meteorological world Heretofore vanous 
forms of flog*, oonis, drums, lanterns, etc, have I icon 
used to warn seamen that a storm is m prospect at the 
plaoo where the signal is displayed, together with infor¬ 
mation as to tho direction from which tho wiud n ex¬ 
pected le blow lu the same locality These signals are 
well adapted for use in temperate latitudes, where storms 
are of great area. In the case of tropical cyi tones, how¬ 
ever such as the West India hurricanes and tho typhoons 
of tho Far East, they do not give all the information 
desirable If a vessel Is about to leave port in llieso 
regions, the master wishes ohlefly to know whether ho Is 
likely to encounter a cyclone along his route A »v stem 
of signals has been devised by Rev L Froc, director of 
the Elkawei Observatory near Shanghai, and Is now in 
use experimentally on the China coast, which givrai 
notice of the ooeurrenoe of a oyolone anywhere ovrr the 
adjacent seas, together with its probable course Tim 
International Meteorological Committee la oonsldorlng 
tiie adoption of a uniform node of such “non-iocal" storm 
signals for u*e la all tropical countries. 


Automobile 

latoraatioaaJ Test for Motor Sleighs —The Imperial 
Automobile Club of Russia ha* organised an inter¬ 
national test for motor sleighs to take place in tho 
environs of St lVUrshurg on January 10th The trials 
will include driving owr live v«rsts of snnw-covrrod 
rood and three vents of loowi, untrodden snow Tho 
first throo of each trial will thin compute in a sp <ial 
speed trial over Isilh courses. 

Acetylene Tsnk for Horse Wagons—Partly with the 
Idea of making IhH roads safer fur the automobiles and 
their owners—who, of course sro the liest euslomeni of 
acetylene gas tank makers —ono of tho largest of these 
companies lias brought out a niinintum lank for use on 
burse-drawn wagon* The installation is similar to that 
on automobiles, tho only diflirenre being the size and 
niimbir of the lamps required One (barging of such a 
tank will last for fully a month of ordinary daily use 

Rotary Motor for Automobile* —Wink the rotary 
gasohuc motor has proven a decided sueorss in aviation, 
it* use in automobiles has in< l wilh very little i neouregn- 
ment so for Several sv stems have Ims n given trials, 
hut liltlo has conn of the attempts to adapt them for 
automobile use Tho latest of them is the product of 
two Dutnhmin who ore at present in this country en¬ 
deavoring to inlisl |he help of some of the large manu¬ 
facturers Tin motor is of the four-cylinder, two-iyrln 
tv pi, anil so simple I bat the complete ear, it is iluimed, 
can lie built for H00 

Carrying Motorcycles on an Automobile—The new 
automobiles ordered by the Gorman government havo 
been filled with side pocket* ' largo enough to aeenm- 
niodato two motorcvelis, and havi given a good account 
of themselves in the recent maneuvers Entrance to 
the tonneau is iffeetisl from the rear and the running 
board* of the automobile are utilised as storage spaces 
The |>artic.ular advantage of this omuigiinint is that, 
os long aa the ear is running well, the eveles are out uf 
sight and do not lnlorftro with tho free movement of 
tho pasHcngi rs Should anything hoppi n to put the ear 
temporarily out of |xMition no dtlav would oi cur in Iho 
delivery of inossagiR as tlm motonyrles would be Im¬ 
mediately made ready and mounted liy two members 
of the automobile tnw 

Selling Polish at B Shew Some of tho cxliibilora at 
tho reeont London nutoinobili show were ingenious to 
say the least and one of tin m elmse a novel means to 
keep his prudin t in tin. publn lyi nr rallnr nn inorv 
Ai the Stand in qu< stum nn tai polish was exhibited and 
samples were distributed A man at one itnl offered 
small Hainplo (alls hut lie was standing on a ini tal plat¬ 
form eoninttisl with u small indiii lion coll Those who 
stretched forth eugi r luuuls for tin sumples rceiived a 
gi title jolt Those who wire ingi-r < mnigh lor a sample 
and who could ovirconu tin ir timidity wire presented 
with them from thi nthir man minus tin shock The 
llnsirv of tlm gniiu was that it m l people thinking They 
remcnils nsl tlm kIiim k and thr re mi mbrnuec brought to 
mind that particular brand of meial polish Some timo 
or other the recollection ksl to a list of tho polish The 
remainder is obvious 

$10,000 Prlxe for New Motor Fuel— In order to en¬ 
courage iiivilikirs and eln nnsls tlm British Society of 
Muter Mnmdiu hirer* and Traders has effered a prize 
or >10 (XX) for a volatih fin I suitable for use in InUrnal 
combustion engines 3 hi only tvstriition in awarding 
the prize is tlm requircnu nt that all tlm raw material 
or ingredii nls ho ohtuiniilili in ilie 1 1 mtcsl Kingdom in 
largoquantitii'S, so ns to luitLr (<reul Britain indeptndent 
of otliir coiintms in so far as motor fin I is concerned, 
and that tlm furl can In' manufactured at a commercial 
pros Til oflir is tin direel iiulisinie of the present 
agitation for tho imprem mi lit of <arhuntmg diviees 
and the alarming lucre ase in tin pro o of gasoline The 
value of the prize itself Is, of couresi \iry small when 
compared with tlm i minimus royaltos to bo dtnvixl 
from a truly satisfactory primus of pmdui ing tin d< sir- 
able hydrocarbons It is merely au encouragi mi nl in 
iuves Ligation 

Caring the Smoke Evil \A itli the pnu tmal necessity 
for eliminating thi smoko nuisancs and tin i fforls of very 
nearly everv engine manufacture r turned in that direc¬ 
tion, some tests recently eoiidm led by the Bov al I xpi n 
nient Klatoin for Testing Mali rials al Ikrlin are inlcr- 
eetmg A sample uf eenum reiul motor Jubrualing oil 
was separated into two isirtmns one portion In mg 
treated wilh nr • lone wlmli dissolved tin heavier con¬ 
stituents without impairing (lie lubricating valiu of ihe 
oil and thi oilier was li sled in its normal condition Tlm 
results id the lists di monstniled Hint tin Inalid oil 
was an i flhaiious luhrmuut and that it burned without 
producing uithi r sinnke or Irritul mg odors 3 lu normal 
oil, on thi nl hi r hand, burned limited ronsidi nible vol¬ 
umes of smoke and an odor ill * niss] as highly imlat- 
ing to the nose and eye* ' Tlm tests suggist Hint 
methods in vogue to abate tin snioki nuisami an pir- 
liaps directed wrongly and that chemical rather than 
moobamoal means might better lm i uiployed 




soluble lime mid <IJH i*or cent of soluble lit!rogou 
cuiuikhiikIh The other cIioiiiIchI elements which make 
nil the bulk of nil mills are gem rullj proneiil lu large 
proportions, mid considerable inrlalliiii In Did amount 
of them- elements present Ih imi i rillcnl \ii iinnlvxls 
rmcnlH tho constituents of (In* will mid tin- niuiNiiit of 
each element printout. but does not 111wn >h glie In n 
satisfactory Dimmer llu nviilhilillltv for pliiut f<ssl of 
<bt- four critical climiulH. the reuwm for llilti lies 
In tb«> fart ihut It Ih almost luiiKmalbb to liultnto fultli 
full) till will cut net Ion In lbi> pillnl coll No solvent 
has been dlm-mercd width will duplicate (hi* eondl 
lions found III Hit growing cull of n plant Dilute lltrli 
ncltl lx Hu- Is-xt single wilitut for Hie purisms illthoilKll 
dilute bvdrnchlurli and iillrlt acids art largely uw-d 
b) (be chemists In HiIh coinitr) 

When tho elands! Iiiim ilotcnnlnod flu eoiiHtlluctils 
present In mi) will bo uiiihL furlbor dUeriuliin (litlr 
avuilubllll) Tht toiiHlIliu lit iniIiihIi will wrio lo lllus- 
l-ntto furlbor the meaning of uvalhihllltj " If iKitaah 
la present In l lit* will us u coiiNtlluont of the rock 
ft-lds|*ir It In ‘ lockotl up' or not iiinlliiblo, for tbu 
foldit]mr In prutfleull\ Inwiliiblo howivtr If tbo will 
tat Irontcd nllli liuul planlor or g)|wuin, the potunb la 
cimuged Into lbo nnlphnlo of potash and i-» readily 
Holublo mid ninllatilo for plnnt final 

Vud nllboniih a chomlonl iiiiiiI)hIh lx not nx cornpre- 
litiwlio hh mu could h lab for jot nnffklonl vulanble 
IirntHoul tbitu cun always U- nbtnliiotl by ihi clumlHl 
lo ripaj tbo oont of I lie hiiiiIjnIh mniiy limes mir 
Influencing the Lompoottlon of Sited by Natural 
Selection. 

A chemical problem w bleb bids fair to outclam othora 
In lminirtiinco lu thi selection for sowing of seed ac¬ 
cording lo Ita choinltnl coiniawlllou. Tbo law of nut- 
urn I w tool Ion ulikb Ih liolng nppllod wllli uoudorful 
mioctsx lo tbo Improvement of rnoon of douicntlc uni 
uni In. mid nlwi lo tbo gross >ltld lor noro III gnilii pro¬ 
duction tnu\ In lippllod with oijiuiI sua-css to Hie proli- 
lum of prislucliig uniln which him n more desirable 
composition oln oilirtlli Hmn f he i listing i Hide ties. 

To llluxtrati lbln point furilur nil grain In corn 
turned of Him classes of chemical roiiiisjuuds, tntn or 
oils proteins mid curbobjdrules (cnrlHihjdrntoe un 
nuiwra und Hturobon) The oils, fats sugars and 
stnrt lies supply lust I Hud iiiuMOulnr energv to tbo body 
Tbo proteins build up tbo muscles mid uortous tissue, 
and all montnl processes are concerned directly with 
the breaking down of iirotolu In wmio form ITotelus 
are tin. building materials of muscles nnd tissues, and 
tin fin I of Hit- brain and nerves, Juat as fata nnd cnrlsi 
httlratis nru tho materials for bout aupjil) lo Ibe bod) 
All) grain I here tore a bleb can be prtaluced wblcli will 
contain larger |s-rcentnges of proteins rbnu the exist 
lug varieties will sene two purposes. It will bate u 
larger muscle Imllillng \ nine and nerve talue, nnd Its 
lien I lug proptrlJos will is. reduced This Is of con 
nidi ruble Inilwrlaiict wlitu out recollects that most 
gmlim suth ns wheat and mils used In the form of 
bread or hx u regular cereul an at least Uftj per cent 
tmi low In prolelu for the licit supisirt of the Individual 
The fat and boat producing factors are consequentI) 
flftv per ceut too IiIhIl In com nbnit the protelu Is 


search work which will iuen-aso tbo ts-rcenlnge of pro¬ 
tein por bushel of grain will bo of great value. 

Home pioneer work lu Ibis dim Hull has alreudy 
I asm dune by chemists. For example at the Uovem 
Ultait Agricultural Experiment Hlntlon In the l nlversll) 
of Illinois, (here baa lawn dot eloped four distinct 
•strains' of cum. all from tbo same orlglnnl seed The 
drat strain hux fori) |ier ctnt more protein Limn the 
original grain The sooond strain bus twenty tho |a*r 
cent less jiroltln (ban tlio original Tho third strain 
conliiIns slxt) the jsr cent more oil thnii tin parent 
corn, and the fourth contains (1ft) flvo js>r ctnt Iosh oil 
These cliuuges hHve Is-on ncctnniillshed by ten jears of 
aelcclIon based upon chcmlcnl mml)sbc 

Wbnt ohm arcs nuiy Is.* brought uhoat In ton more 
jenra or hulf it eonlury of wlection Is Impossible to pro- 
dlcl A Hint It needed lniiiruwment In Hie uiuhcIi mill 
nerve value of our ordinary grains nin) 1st hopetl for, 
and n curros|iontlliig linreasc In muscle nnd nerve 
energy la the life supported tut these coreulx. 

Atmospheric Ozone Up to*Date 

A RTIFICIAL!A generated oxone has attained a 
prominent position In technology, and Is dally being 
put to new uses. What of natural oxone that whlth 
occurs siKiutaueousI) lu the atmosphere? Half a cell 
tury ago Ibis sulwlnncc whs regarded ns nature's great 
scavenger Then, and for man) years tbt reaftcr It 
was a commonplace that an nbundanre of oxone In the 
air betokened a healthful climate ‘Oxuno" was a 
word to conjure with and flgnred consplcuousl) In the 
advertisements of heutth resorts. The air of forests, 
of mountains, of the sea, wus supposed to owe Its 
bracing effects to this gus The degree of oxonlxatlon 



traditional methods, which are still kept up by certain 
meteorologists nnd hygienists It has long been known 
that (lie ao-cnlletl oxone reliction Indicated by the 
culorntlou of lest pniwrs, la due partly and perhaps 
eullrol) to olhtr oxidizing agents In the atmosphere, 
such us Hie oxides of nitrogen, hydrogen iieroxlde and 
chlorine Moreover no allowance Is groomIIi made 
for Hie vurving strength of Hie wind (with correspond 
big \ aria lions In the amount of air passing over the 
tied papers! Hie hygroscopic action of the papers, and 
yarlous other wmrcrx of error 
Chemists linyo made quuulitllllye determinations 
of the oxone prexeul lu a glteu volume of air 
with renin rkn hi) discordant results. In reference 
IkmAs It Is common!) stated, ou tin- authority of 
llouxcnn. that country air, fl feet nbote ibe ground, 
contains on an nverago 1/700,000 oxone by volume This 
amount would lie isrceptlble to the olfactories, and 
llouxeauH esttrante supports the popular belief that 
‘ozone-bearing air” can bo detected by its smelt On 
the contrary, Ilnsvny (Bull Hot (him do Parl» 1S80) 
was unable to dud any certain evidence of the presence 
of eitber ozone or hydrogen peroxide lu the air but 
found on the other huud that all the ao-called observe 
tlniis of ozone with test i*per probably relate to nitrous 
acid. More recently, liny hurst and Prlng (Trann 
('hem. Hoc, llHli) mHdo a great number of testa at 
various altitudes, with the old of kites snd balloons, 
and found that In etery case the amount of osone was 
too small lo Is- detected, L e less than 1 part In 
-11XXI,000 COO purls of Hlr, up to sigip feet above tbo 
ground while at greuter altitudes, up to 10 miles, the 
amount incrensts] but sllll remained very small 
Oxone Is priKlucod lu the lower atmosphere lu light 
■dug discharges and possibly by other s 
probably cm 

oxldiznble sulmiuuces und therefore has but 
tnry existence The old Idee that It Is mo 
liermauenlly ]in<aenl In regions of the ntmix 
habited bj man and that Its fluctuations a 
gleulc Impuiianct la hardly tenable at tlie preaent day 
Nevertheless ozone exists In the atmosphere and Is 
beginning to la- looked u|ion as a meteorological element 
of great slguidcttDce It is formed from oxygen by elec¬ 
trical discharges and hy the action of ultra violet light, 


» of hy 


and i 


t active 


It is therefore reasonable to suppose that It oc¬ 
curs meal abundantly In the u]iper atmosphere, miles 
above the earth, where the amount of ultra violet 
radiation from the sun Is much greater than 
In the lower Hlr, where there are frequent dis¬ 
charges of electricity la tha form of the aurora, mala- 
ture Is almost nit, and the temperature Is very low 
The solar spectrum always shows strong ozone absorp¬ 
tion bands, proving that aomewhera In the atmosphere 
ozone Is permanently present The blue color of the 
sky may be due partly to oaona However, probably 
the most Important function of the so-called "ozone 
blanket” of the upper air la It* aa l s dt lfs absorption la 
the thermal part of the spectrum, la virtu* of which 
i more readily than it 
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Increasing the Food Supply of a Nation 

How Intensive Farming is Practised in Germany 
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I ho overlooks I bo pomdblllty of addin* 
i mi by reHalmlng our watte bmil*. 
on Uoolotrlciil Survey estimate* there 
v uiIIoh of swamp In ml lu tbe United 
In reclaimed liy drainage, and in the 
i nrbl lunda by Irrigation we bare 
lining Tbe popnlatlon of the United 
nun to liicreano for generation* at It* 
I American fanners will be able to 


The Rise of Agricultural Meteorology 

H llll iinifli iIimhi iinfinoriible wen tiler co«t the 
hi run r 1 To «lmt inti lit N the Ionh front IIiIh 
<hum I>ri\i iilnhli t In It uni linn that imtiHirologlHtH, 
plum ]ili\ HbibiglrtlH oiul iimilliHl huNbanilmen Jolnud 
foil in In mi i fforf to find out more alsrnt tbe relatione 


IiIiiiin Imt In tin long run the termer who tlmee hl» 
ii|n riilbniH lo ngriH with tin tioniinl umrcb of the sue 
Holm hi UIm liNiilllv will other (hinge being n|ual, git 
tin iiioet out of Ills land IliiWLtir, before such a plan 
null In pul Into ilfcct we uidn! llnd nut a great deal 
mori 11 uni In now known nlseit (lie metenrologlcal re- 
Hiilr* mi ntN of every si>eclen and vHricly of ilouiVHtlcHted 
plant This In the task of the merit llltural meteor 
ologtst Mi mi lille hie eolleugni tbe phi alee I meteor 
ologlrtt niUNt old the inimi lij carrying out detailed 
i llmiitli HlirtijN of egrltulluml lands. Inlenalve 
i llnietolog) In hIIII III Km Infancy, anil cinivuutluunl 
Llluinth Htallet lee an of fompHrutivi'ly IIIL1 h value In 
the agrknllurlNl Iss-mise the} Ignore local features. 

Tltin an man} IiiiIIpiiIIiiiih that agricultural meteor 


•nintloiial < ominlKHloii on \grlcultural 
. Dlly upiHflntiMl h> the Inlcmallonal 
iininlttoe, held Ite Ural wnnIoii In Paris 
Moat ImiMirtiuit of all tin Interim 
teal ( ominlltoe ltNOlf, which embraces 
Ip lie illmelnni of tilt prtnet|ail nn 
nlcea of the world, will hold a i-on 
tilllirul meteorology nt Ita triennial 
iiexl \prtl The Inti nmihinuI limit 
lire with hemlqnarli re lu Uome la 
In lids anhject end liua recently puli 
liming Jim! what • lie ixInIIiik meteor 


lijeet eenti re In IhH 
i i uuiit rj mid only 
lti>d Stores Weather 


n nn tiHirolugy and agrlcal 
thoNO now being carried on 
it uniter the direction of 
l r iO stations, scattered over 
tally minified for such In 


1 * aleil In these expert menu Is the oxlatence of certain 
ci lib al in rliala In the life-history of eaili plant 
uln o Da i harm li r of the weather markedly affects the 
'hid In nt hi r words, the total amount of heat, huii 
ehlii* rain ami ho forth received by the plant during 
tin "boll larlml of growth tire much less lmiHirtant 
than the mi urn net of deliidta amounU at certain 
tlmee. In this res|>eit each s)iect»n and eacli variety 
has Its nihtIhI rei|iiln>mentH and up to the preaent only 
the prtuclpnl nIhiiIih have lieen studied In detail 
Already however KiinnIuh farmers have become 1m- 
presNed with the eris-dlcmv of consulting Prof. Ilnm 
nov mill IiIn slnlT nlseil the choice of crops and the best 


The farmer Una by tbe weather, and it bebocrraa 
him to know as much about it as science can teach 
him It In panning strange that there are many agrieul 
tarsi colleges nt which on course is offered In meteor 
ology Slraugeat of ell—while there are meuy excellent 
treatises on marine meteorology, end medlcel meteor 
ology, and even aeronautical meteorology, an adeqnate 
work on agricultural meteorology be* yet to be writ tin. 

“ Myrlawatt ” a New Unit of Power 

T 1IKRK Is bo difference In tbe measure of power 
whether produced electrically or by steam, hy wind 
or liy water There Is absolutely no reason for 
holding lo tbe old nnlt ‘horse-power,’ based on the 
power of an Imimeelhly strong horse, when we have the 
“watt” based on the rational centimeter gramme-sec¬ 
ond system, merely because the former Is commonly 
assort* led with mechanical power and the latter with 
electrical power Logically the name of Watt should 
be more closely associated with steam than with elec¬ 
tricity The term hone-power Is felling into disuse 
among electrical engineers. It Is so much easier to 
rate the power of an engine which drives a generator 
in terms of kilowatts. In fact, with direct connected 
engines and generators, It is very difficult to separate 
the mechanical energy from tbe electrical energy 
liut before the engineer can rid himself entirely of 
the old arbitrary units, there Is still to be abolished a 
unit that is even more nemwlens than horse-power for 
the res son that the name is practically the same, and 
}et the value Is entirely different. Kver since 1870, 
when the unll was adopted at the Centennial Export 
tlon, hollors have been rated in boiler bone-power 
It Is defined as the capacity for evaporating 30 
islands of water from 100 deg Fahr temperature 
of feed water to steam of 70 pounds gage prawuro 
When this unit and tbe common horse-power unit are 
Isith reduced to the common standard of the British 
thoruml unit, we find that the boiler horse-iiower is 
thirteen times that of the common horse-power Clearly 
then boiler horse-power is a misleading term and has 
no reul mmon for existing In nn effort to get rid of 
horse-power' entirely n paper wns recently presented 
to the American Institute of electrical Engineers hy 
11 1> Hiott and llaylett O'Neill suggesllug tlmt tbe 
l * rra ‘iiiyriawatt” be used liiHlead The term 1* derived 
from the (Ireek “myriu,’ meuidug len thousand and 
the term “watl ’ One boiler hume-powrer very nearly 
eiinals ten kilowatts or ten thousand watts lienee 
‘myriewiitt In terms of British Ihenusl units, 
olio Id low utt Is equal to 3.d 10 Units per hour and one 
boiler horse-power to 88.47B units ls>r hour A * myrln 
waif would then lie 31,100 Brldsli therranl nulls is>r 
hour or only Iwo per cent mure than the holler horse¬ 
power It In (lie common practice to rate water tube 
hollers at one Imller horsepower per ten square feet 
of heatlug surface Aa thla Is an arbitrary measure, 
uo harm can bo done liy liicreuslug tin unit two per 
cent, and boilers might hereafter be rated nt one 
‘ myrlawatt” tier tin erpinre feet of best lug surface. 

At a Joint meeting of Ibe Standard Committee of 
the American InsUliile of Electrical Engineers, and a 
specirl committee Higsiluted by Ibe American Society 
of Mechanical Engineers, tile new term was recom¬ 
mended and Mr C O MhIIIoux wns apisiluled to pre¬ 
sent I UIm uuit to the I iilernutlnnsl Elect ro-Tithidcol 
Commission at F.QrlcIi It si'ems quite probable that 
llei term will he ailnpted abroad, where boiler horse¬ 
power’ Is never used, and uo suitable substitute 

The new term jiermlts the use of a simple system of 
determining the over all efficiency of s plant. For It 
Is unjy necessary to divide the kilowatt outpuL by Ihe 
myrlawatt end mnltiply by len to obtain tbe tier cent 
of efficiency The Input of a plant and Its output need 
no longer be stated lu different and unrelated units of 
power All power can be measured lu terms of a single 
uuit Bleated is tbe man who makes one word grow 
where two words grew before 

TefaMRoc de Sort (1855-1918) 


announced to the Treoch Academy of Wm a e a WML 
Twentieth century meteorology rj M tmU to data 
from rids achievement, as ntoOweuth century meteoc- 
ology did from the discovery of the Bv eg storms. 

Bveu had he not dlsqoybrtd the tanriwfmgl layer- 
whleb he subsequently nsmoad th» “s trat osphere*— 
TsUserenc de Uort would rank with the greatest 
meteorologists. Ills Idea of “eenters of aottan” In the 
atmosphere Is pregnant of practical and theoretical 
results not yet fully realised. He was one of tbe fore¬ 
most advocates of the world wide outlook in meteor¬ 
ology and the founder of the plan of collecting dally 
meteorological reports hy telegraph from stations all 
over tbe globe now being elaborated hy an International 
commission, of which be was president His charts 
of high level lsolwra, and hta discovery of the relations 
between anomalies of temperature and un a war e, marked 
definite advances In our knowledge of the atmosphere. 
He was one of the creators of the International cUsstfl 
cation of clouds. He Joined with Rotoh in fitting out 
the expedition, on the yacht “Otario," which established 
the existence of the antitrade winds above the north¬ 
east trades. 

In company with IL H HiMebrandaeon be began 
some years ago the publication of a great historical 
work on dynamical meteorology, unhappily not yet com¬ 
pleted. In 1006 he received the Hymons gold medal of 
the Royal Meteorological Society, which la awarded 
every two yean “for distinguished work in connection 
with meteorological sdence. He was recently elected 
a member of the Academy of Hclenco*. 

The Growth of Stamps 

I T occasionally happens, particularly with trees grow 
lug lu wet or very moist noils, the) stumps of the 
Cnlsiu pine ( 1‘inua k< Urophytla) and long loaf lrlne 
(/'(sse polo*Iris) continue to grow by laying on very 
narrow annual rings of vvissly tissue for a number of 
years after the trees hsve been felled The stumps of 
Douglas Or ( udotiupa tartfotia) and redwood (Re 
quota pigantra ) likewise continue to grow in diameter 
for a longer or shorter period of time It was observed 
some time ago lu Florida that a good many stumps of 
Cuban and long tear pines foiled more than ten years 
previous bail continued to form annually now layers 
of growth These annual rings are very narrow, often 
only from three to six cells wide, and are Indistinctly 
visible even under ihe high power of thn microscope 
What apiicars to pussle the forester most of all Is 
how I bo roots retain Ibelr vitality for such a long 
time Olid supply the i-smblnm of tbe slump and larger 
roots with a sufficient nmount. of manufactured food 
to deposit layers of wood Before the food material 
can Is* utilised by the tree it must be manufactured 
in tbe leaves. A chestnut tree, for instance* product*! 
new shoots from the root collar as soon as it is foiled 
and tbe leaves on these young shoot* supply tbe root 
system with elaborated fowl. The stump thus con 
tlnnes to live, but the pines do not ordinarily produce 
stump shoots and cun not manufacture food material 
for themselves. It would sewn reasonable lo conclude, 
therefore, (hat ihe roots of these pines are parasitic 
and are grafted on those of the neighboring trees, wblcb 
supply tlie plno stnnnie with the required amount of 
prepared food The roots of closely allied spedes of 
trees often unite, especially In shallow wet soli, where 
tbe roots of both young and old trees are near tbe sur¬ 
face and necessarily come In close contact with one 
another 

Tbe Irregularity with which the wins] la often de¬ 
posited clearly Indicates that the roots of only one 
side of the stump have Joined thaw of tbe living trees* 
Kometlmes the fresh wood deposited on one side is 
more than double tbet on the opposite side This new 
wood produced Is often scarcely distinguishable from 
that formed naturally The fibers or tmcheld* are 
usually interlaced and lu an isolated state are carved 
and have blunt onds. Tbe markings on the cell walla 
ora similar to those of normally formed tiaona. Tbe 
compound microscope reveals the fhet that the eell 
wells are slightly tbluner and that there la Httle or 
no distinction lietween the early and late wood In 


the late A. Lawrence Hotch as “tbe American TeU- 
■crene de Mori ” Both men enjoyed ample private 
fortunes end were generous patrons of meteorology I 
each of them built and directed a private meteorologi¬ 
cal observatory, and each was the great pioneer 
aerologist of bis country This parallel has unhappily 
boon completed by the death of both In middle Ufa, and 
wltbM a few mouths of each other 
Tetimeronc de Bort was born in Paris, November 0th, 
1608* From 1676 to 1683 be held an active position, 
and from tbe latter year onward an honorary position, 
on the staff of the Central Meteorological Bureau of 
France. In 1806 be founded his observatory of dyna¬ 
mical meteoro l ogy at Trappes, not far from Paris* and 
here he began about 1688 the series of wsradlng-baTlOoe 
aeceuatoaa Which led to the astonishing dlaoovery of 
tbe Isothermal layer of tbe atmoigibere—tret formally 


Holland Gag Exporitka 


Orms at different countries, only oue of wblcb woe from 
the United States. It contained eotne tatgreetisg ax 
Mbits, such as the model M a Utrecht factory for mak¬ 
ing gas from petroleum residue by a pro cam of dry dta- 
tiUatioa. This Invention Is constdeca* of mpeoial tm 
portanoe to the United Mates on gooduat of our larga 
production of petroleum. Other exhibit* lncjuded a 
safety gas meter having aatomatia dsvtcrn for prevent¬ 
ing asphyxiation from eooopiac jgf, on ateotrSeal gae 
lighter haring a lighting switch again* lb* wall* «ad 
a boner and mantle wktdt can be used with sttbe* 


*m*tu#t* 
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Gtomgpimtettf* 

flHto mtar » are mX rMFwwibl* for *tetr»«*t* 
*e*Xe 4* (fee eorre tp onience oohma. Anonym «* oo*a 


tiooof trails are taken into eotmdcratooe I nritbsr broke 
trails on now shoes, nor pushed behind handle ban—I 
rode W T Lore. 

Washington, D C Chief of Alaska Division 


fMMfeo turn* oowaol fee considered, feat the mm of 
eorretpondentt will fee i ciihM* when to detirei.] 


To the Editor of the Soiaarmo Anaaioa* 

Mr H R. Hint's artloie on the control of the Misria- 
rippi in your January 11th number, eon tain* an import¬ 
ant fallacy whioh should not be passed unchallenged 
Mr It nt pretends that the eristooee of reservoir*, even 
those of “many square miles in ettmt," does not regu¬ 
late or eqnahaa the flow, for the reason that "tho extra 
water that eansee the flood eomea on top of reservoirs 
already flDed*' by previous rains. In this assumption, 
however, he Is quite mistaken, even if it were not true 
that the level of reservoirs In all modrnn construction* 
oaa be and Is regulated according to requirement*. The 
rate of flow over the spillway of a dam varies with the 
square of the bead, or level of water In the reservoir above 
the edge of the spillway, and this head will of course, for 
a given quantity of water flowing Into the reservoir, vary 
Inversely as the reservoir's area. This is a fast of such 
eommon observation, even aside from any mathematical 
consideration, that no demonstration should be required 
Water powers on streams are rendered useful In propor¬ 
tion to the stonge capacity of the reaurvoiri back of them 
The immense value of Niagara's power consists largely. 

If not mostly, in the greatest power reservoir In the 
world which lies back of It. 

Of oouraa, the existence of a reservoir must “lower tho 
ultimate high-water mark attained by the stream" by 
just the amount of water added to the reservoir, and in¬ 
versely as the time it takes to run out. 

Thia is not in any senae analogous to tho Influence of 
a forested watershed on stream flow, ss Mr Flint as¬ 
sumes, because when the ground Is saturated, the "reser¬ 
voir” Is filled to capacity end no longer stores any water 

Milwaukee. Wig. Qhouue W Colleh 

The Alaska Reindeer Industry 

To the Editor of the Srnimno Assucu 

I have just noticed in the Issue of January 4th tho 
letter of Mr A. W Williams, of Chens, Alaska, regard¬ 
ing the Alaskan reindeer herds, which, in view of tho 
wide emulation uf tho Bcisunmc Ameuican, I consider 
worthy of notion. 

Mr Williams Implies that the Bureau of Education's 
reindeer enterprise in Alaska is unsuonessful In that it 
doe i not provide a draft animal and a meat producer 
throughout all of the vast and varied regions of Alaska. 

Mr Williams baa entirely misconceived the object of 
the Bureau of Education In this undertaking It 1s 
neither the duty nor the endeavor of the Bureau of Edu¬ 
cation to farmih Alaska generally with a draft animal 
and a moat produoer Its Alaska reindeer Industry u 
confined solely to the native population of Alaska, its 
object Is to provide assured means of support for tho 
natives of the vast untlmbered gnudng lands of northern 
and western Alaska, which are adapted for reindeer rais¬ 
ing in this It has been eminently sueoessfuL 

Instead of being "confined entirely to narruw stripe 
of land bordering the ooean*," the reindoer industry 
■fleets a region approximating in length the distance 
from Maine to Booth Carolina. In this region rdndejr 
herds are found in the valleys of the Noatak, Kobuk, 
Belawik. Yukon, Koakokwim, and other riven, at many 
points hundreds of miles from the ooast. The northern¬ 
most herd Is near Point Barrow, on the shore of the 
Arctic Ooean, in latitude 71 degrees 27 minutes, long! 
tnde 1116 degrees 20 minutes, tbs southernmost herd Is at 
Ugaahik, in southwestern Alaska, forty miles from the 
North Padflc Ooean, In latitude 87 degrees 50 minutes, 
longitude 154 degrees 50 minutes. A straight line from 
Point Bareow to Ugevh k Is approximately 960 miles in 
length A Una consenting each of the fifty-three bred* 
would be more than 5,000 miles In l«wth 

The official reports for the final year ended June 
30th, 1913, show a total of 38,307 reindeer In Alaska, of 
wtdsh OM natives own 2A0Q8, or 69 per oest, represent¬ 
ing at an avenge value of 82S a capital of 1600075. The 
total iaoeme of the natives from the reindeer Industry 
during the flam) year, exoterive at value of meat and 
hides used by the native* themsdyre, was >44,885.04. 

Mr. WUfcams’s statement that my natives (I was the 
supnriataodent to whom be re i s o ed) “had to shovel now 
s e vma l boon in order to snabie the ratedere to reach 



What b Mentality ? 

To the Editor of the Sciasmric AmsaicAW 
In recent years 1 have bad more or lees to do with 
feeble-minded people, and have oome to a new realisa¬ 
tion of how much mentality depends on physical organi¬ 
sation Tins experience has materially modified theories 
previously held as to the genesis of the individual mind 
My present theory is this Mentality, thought, oon- 
•etousness, whatever you will, Is the ex pr es sio n of the 
reactions that occur be t ween nervous leierrtro-obemical?) 
energy and energy generated in the blood stream The 
brain alone Is usually spoken of as the organ of mind, 
but the brain In Itself is as powerless to produce mental 
action as a dynamo to produce electricity without con¬ 
junction with some external foroe This external force 
in the onto of the brain is the energy produced by the 
blood All brain action ceases at onoe if the blood supply 
is shut off, and the individual drops Into tho blank of ex¬ 
tinction 

A long array of facts, inexplicable by the brain theory, 
are reasonably explained on this hypothesis of brain and 
blood interaction The normal mind arises from normal 
blood and brain When either of these is abnormal, or 
both abnormal, the resulting reaction is abnormal and 
we havo the abnormal mind 

Tho animal body is a wonderful chemical laboratory, 
and the blood it manufactures is composed of many 
chemical dements contributed by the numerous glands 
and other tissues Now if any of these glands and tissues 
are dnfoolivo or aheont, so that the elements they furnish 
are defective or missing, the blood is thereby made defect¬ 
ive and n defective mentality results If a person has a 
diseased thyroid gland, or if it is missing, we have the 
cretin, a feeble-minded person If this gland has such 
decided influence on the quality of mind may It not 
fairly be assumed that other glands havo a similar influ¬ 
ence’ Indeed, we know they have Tho gelding has 
neither the robust mentality nor the robust physical con¬ 
stitution of the entire animal 
In all the put and up to the present, mankind has been 
unable to duoovor the real nature of insanity, epilepsy, 
feeblo-mindcdnass, because they have looked for the 
cause in the brain alone or in tho nervous system, or in 
the secretion* alone the went lies probably In the reac¬ 
tion* indicated and these have been and are still beyond 
detection. 

Everything that oome* into existenoe does so through 
some process In a universe where everything is Inex¬ 
plicable in its ultimate to tho human understanding is 
this hypothesis as to the genesis of the individual iniud 
unreasonable? Henri Bergson say* "From this ooean 
of life in which we are Immersed, we are continually 
drawing something and we feci that our being, or at least 
the intellect that guides it, ha* been formed therein by a 
kind of local concentration " Supposing that there is an 
ocean of life or an ooean of mind still there must 1» an 
individual process to generate tho individual life or mind, 
there must be this "local concentration" as Bergson 
term* It, and why should not the interaction of blood and 
brain energy be the prooeaa, seeing that both are neces¬ 
sary to life and mind? 

Of course individual, oonadoui immortality is de¬ 
stroyed by this hypothesis, for when the complex of 
foroee is dissolved out of which tho individual arises, 
body and mind, the personality is forever dissolved 
Perhaps this theory I* not new, hut so far as I am con¬ 
cerned it is If a similar one has bean advanced by any¬ 
one, I have not seon it It It can be shown to he unten¬ 
able, well and good It is the truth, so far as we are able 
to comprehend the truth, that we want. 

Falribault, Minn Edoah Odson 

The Fallacy of the Spring Wheel 
To the Editor of the Bciximnc American 

For purposes of comparison, asanme that a vehicle is 
equipped with full elliptical springs between the body 
and the axle and that the wheel is a “perfect spring 
wheel " When a load is imposed upon tho vehicle, the 
elliptical spring and the bottom and top spring of the 
wheel will be dep re ss ed This depression we may call the 
normal depression. If the wheel is to have the same 
•hook-aheorindg efficiency as tbs elliptical spring, than 
the normal depression of both must be approximately 
equal. In the case of the wheel springs, however, it Is 
clear that the springs below the hub of the wheel and the 
springs above the hub are flexed in opporite directions, 
■o that in oaa revolution -of the wheel the springs In it 
most undergo a flexure of doable the normal depression 
Therefore, if the vehicle were driven over a perfectly 
level road, the elliptical spring would simply remain In 
Hi petition of normal deprearioa while the springs in the 
wheel would satiate i flexure of double the amount of 
th* normal diprmtinrt at ovary revolution The spring 
of a 40-tetit wheel would thars fo r* restate approximately 
MB dock is normal flexures In every rnfle in addition to 


the flexurai canoed by the absorption of irregularities of 
the road 

Tbs working of the springs due to the irregularities of 
the road will be the same in either eaee Now, if we 
repr e sent the amount of this working per mile by X, the 
normal dep r es si on by Y, and the miles by if, we nan 
represent the comparative working of the two springs as 
follows 

Work in elliptical spring, MX 

Work in spring wheel, M(X + IJW0 Y) 

The springs in the wheel must therefore undergo 1,050 
complete normal flexures hi ench mile more than the 
nlliptinal springs. This would develop an amount trf 
heat and a rate of depreciation in the spring Ahcul which, 
in the opinion of tho writer, makes it practically certain 
that no spring wheel, however ingenious and perfect in 
action, will ever become a practical suooere 
Thu same reason is recognised, even by tbo layman, 
as the cause for the rapid depreciation in automobile 
tires, but so far as the writer is aware, has never been 
reoognued in connection with the spring wheel 
Plainfield, N J Cl * Fish eh. 

Panama Canal and Free Tolla to Domestic 
American Shipping 
To the Editor of the Scientific Amehu an 
The note of Karl Grey to the Oovomment of the 
United States in protest of the free tolls to American 
domestic shipping using the oanal in trado between 
United States ports, made the point that if American 
■hipping did not pay tolls, there would be do mean* of 
ascertaining the additional burden that would lie laid on 
fnreign tannage 

That would hardly seem to on tor Into the case, at 
least not for many years, as Prof Emery Johnson point, d 
out in hln report to the United States Government that 
the United States would have to make up the deficiency 
In the oanal revenue for yaan to come, even though 
American ships all paid tolls 

Bo as far as foreign tonnage is concerned, tho United 
Btatre allows foreign tonnage to uso tho canal at leas 
than cost 

Free tolls for American domestic shipping is Inilcfi n- 
vble from every and any standpoint It is in effect a 
subsidy to as great a monopoly as exists on the sea— 
American coastwise tonnage 

American coastwise tonnage is shielded from the com¬ 
petition of any foreign steamers None hut Amonnan- 
bullt craft nan engage In tho trade between the United 
States Atlantio-Pacifle porta 

To givo this tonnage free tolls Is the same as handing 
It money from the United States treasury, and no 
thought whatever is givon to tho interests of shippers 
No thought apparently is given as to the possible com¬ 
bination that may he effected by the owner* of American 
ooaalwise tonnage that will engage in the trade 

And from tho present report* of the activity in ship¬ 
yards the world ovht, including the United States It 
wonld not be a surprising thing to find that m the i ouise 
of a year or two, it would be a difficult matter to plat e 
an order for tonnage and secure anything like prompt 
delivery, freights meanwhile being at the mercy or lou- 
nsge owners that havo no more hesitation in charging all 
the traffic will boar than have railroad* 

And besides this, there is a phase of tho matter that so 
far has apparently not been touched American steamers 
angiged In trade to foreign porta and using the Panama 
canal will have to pay tolls While A merman steamer* 
engaged in domestln coastwise trado using the canal will 
go through free 

On what grounds can Congress make such a distinc¬ 
tion? It is elan legislation pure and simple, iliacnmlna- 
tion of tbo worst sort, taxing American steamers engaged 
In foreign trade and exempting them in domestic 
No one has over claimed that we would have to extend 
aid to tonnage to upbuild our coastwise trade The 
effort* that have been made In Congress in the last 
docade have been in behalf of American tonnage that 
was to upbuild our deep-sea foreign trade American 
tonnage on the deep seas “could nut stand the competi¬ 
tion of foreign steamers " “It ooal nuirt to operato the 
American, cost more to build and compete it was neces¬ 
sary that Congraan extend aid in the shape of bounty or 
subsidy," and Congress turned a deaf ear to that part 
of the American merchant marine that del make u some¬ 
what plausible showing, that needed aid, and lutir grants 
a measure of subsidy—Tor that is what free tolls t* in 
off net—to that part of the American men haul marine 
that not alone needs no subsidy of am kind hut which 
is and has been favored as has tho shipping of no other 
nation 

In the interest of American fair play the free lull 
measure should be recalled, that would lie one justifiable 
act And not alone In the causo of justice should u he, 
but on the ground of discrimination there is nothing In 
the Constitution or in law that permits ( engross to levy 
jolts on American shipping using the canal and destined 
for ports outride uf the United States, and giving free 
passage to Amerioan ships dostmed to ports of the 
United States. Charles Deposes. 

Chicago, m. 
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Economics of the Farm Tractor 

The New Way of Tilling the Soil and What it Means 

Ky Philip S Rose 


OIM'K lhi> very dawn of llmo ngrleulturp hnt« de- 
A* i* iiiii-d n|N>ii tlu* muscular l lower of men and anl 
rim In to itcrforni nil of IIn heavy work kien utter nil 
of tin* other great Industrie* hail ailoiiteil steam or gas 
or electricity, sericulture continued to plod tilonte in 
the time honored riwtoni, because forsooth nothing 
elite wu* avulluhle Thin condition conttuuiMl until very 


Much 1* tho condition of the business, and It* prospect* 
for the future seem iery bright Indeed It look* a* 
though the coinmerclitl huccikm of tho automobile were 
to I** ret mated to the farm 1 lower field 

All till* activity In caiiy to undendand when one 
comes lo cotmliler Iho Immense expenditure for itower 
neiveNMri to eonduet tho agrlciilturMl niieratlon* of the 


country Tho total cultivated area of the Tlnlted Btatea 
1* -t77.4S8.tMI0 acre*, of which a Ultlo more than 4.7, 
OtMUMN) la nnunnlly devoted U> the hay crop, thu* leav 
tug alMiut 4JUS.0tMt.000 acre* that mu*t be plowed and 
made reedy for the crop each year It la estimated 
that the average work necenaary to plow an acre la 
Hlsint ten horse-power hoars. At the Winnipeg Motor 



Majtrtlcally ■ huge tractor more* tknogk am after mm. drawiag la lta train a 
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duiiiiic the year, It 1 m dllllcult to maintain 
enough laborers In tbo country to do the Haul! 

«ork during the bus) new non This tact, 
counled with the htirti maintenance coot of work mil 
mnl«. bun turned the minds of termem toward mcchHiil 
ml power. Tile) fliture that they can well afford to 
bu) a tractor instead of keeping a down or more horses. 
The tractor does not require Hpedal attention dnrtng 
the times It la Idle. It doee not coet anythin* for 
fBd while Idle It doee not require an mail) op¬ 
erator* a* the bora™ it replace*, and It la able to 
turn out more work in a day Moreover. It la able to 
work longer hour* and daring the hottest weather The 
Wood with which It can prepare a field for a crop or 
wed the ground after It la prepared la an Important 
Item, for U 1* well known that the yield often depend* 
upon the noil condition when the ground wne plowed 
or the moist ore content of the soil when the need wa* 
planted. A rapid machine Ilk* a tractor enables the 
turner to take advantage of eoll and cllmatto onodt 
tlona much more suocessfslly than when be depends 
upon hot***. 

It la true that the tractor Is not adapted to the 
Hall ftrmor It coats too much. Prices now range 
(ran SUM to f*0Qa TBe Ugtxw price to for the 
***** UtkpWnqe whtoh win devOop any when from 
■Ol to eighty heree-power 

Thea m ae Mn oe con easily do aa maeh as twenty- 


plowing, disking, seeding, threshing and hauling the 
crop to market Is dime with tractors. Mam hIcuui 
tractors are used, but gns tractors are the favorite 

As an examine of the amount of work a tractor can 
do 111 n eeuMon, take the record of K O Paul mn of 
the Bench tractor farmers. Ijist >esr he plowed kio 
acres of sod, disked SOD acres, seeded 1 flOO acres, hnr 
vested 1,+W acres and threshed and then htiuted bis 
grain to market beside* doing a considerable amount 
of road grading. K. A IWftslc), a pnimlnent farmer 
near Lake City Iowa, says be finds his tractor morn 
economical and utlsfactory than horses. Joo Hdgtng 
ton, another Iowa farmer, reports that It cost him lew* 
than eighteen cents an acre to do his plowing lust full 
with aa angina burning distills to. lie used two and 
three quarter gallons an acre, which cost him six cents 
a gal too. 

The moot of Montana has been developed with me¬ 
chanical power, and tbs three western provinces of 
Canada depeod upon It It would seem If thee* Cana 
dtan Carmen ana make power terming pay that tbs 


snfcl) than under the miens* 
applies linns, micro rndlogra pi 
vestlgnllug Ihe forinntlon of 
I irate* from llielr birth to tin 
the structure of Isnies, |sstilli 
anomalies of small though 
animals can he lnvestlgnlisl ' 
fleshy pnrts and cien niusclu 


The Library of the Late Prof Skeat has been pre 
sented to King’s College, London, where, with the 
library of the late Prof Furnlvall. presented to the 
same college, it to to form a departmental library 
of the School of English La n guage and Literature. 
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The Heavens in February 

How Astronomical Predictions Have Been Verified m the Laboratory 


By Henry Noms Russell, Ph D. 


i markable fcot of •Mlro- of fainter Hum ny to distinguished from out) t not tor 

■ l*m,n Hh illHputorjr (In ft* by tto fact that the Hum of one eerie* ore usually 

f Hi*- unlar iitiucmpton') of xharik nnd those of tto other usually diffuse when 

fort* thin element had lava examined under high tKalwndon, Ttieee sharp sud dtf 

rntorleN. A aluillar atory fuac aerlea are so arranged that tto pairs of one sort 

Juki mine to I la Dual chap- and the other alternate* in the spectrum, presenting a 

he lulHirutory of u net of very beautiful picture, which can to seen by any one 

from, long ago known to who can look, with a spectroscope of wry moderate 

power at an electric*arc whose carbooa are plentifully 
l*\cu more remarkable than treated with some*aaIt of sodium, 

i nougli to understand that It will not. do, however, to uae ■ Hnnwm hunter, for, 

lie ajiectram of the Hnu’a at tto relatively low temperature of Us flame, only the 

Inea Hint cannot be renro- Hum of tto principal eerie* of Hodlum are visible, and 

iNlunii, under any known but one ]alr of these— tto familiar lines In the yellow— 

nmy legitimately n*aumo lie within the visible Hpectrum It Is not until the atoms 

■n imkuuwn tra", mid cull of Ibe metallic vaimr are exposed to the more violent 

ts presumed occurrence dialurhances. thermal and electrical, which befall them 

r discussion a munis,r of In the electric arc that they begin to vibrate In the 

(till munv yearn taler) In wata. and at the rates, which give rise to tto lines of 

ifldently assigned to hydro- the suburiUnate aeries. 

■ of Mutmtancea, uud, what \cry liitHreetUig uumerlcal expreaslons for the ware- 


nw them truly extra 
e been done, we nmsl 
i the fascinating suli- 



I at low pressure In u 
Vs long Hgu us jssfl 
il (lint the «ave-lengths of 
hl< li define their position lu 
■Hold Is* culcululed with 
s by the formula 





NIGHT SKY* FEBBUAEY AND MARCH. 


In wlilili at — I gives the wNve-leugth of the red line 
tcnlletl r III the solar si*eetrum) m ^ 4, that of tto 
him* * line, etc. Tht remaining lines lie In the vlolei 
unil ultru violet iwrts of the spectrum, and lie closer 
uud eliiw r together crowding toward a definite limit 
only nlmut light of tlieiu can lie photographed III tto 
wotnim of the thcuuui tills*, but 111 the stars nnd 
the solur chromosphere, where conditions seem to tie In 
some vvhj more fiivoruble many more can be seen. 
In fact, nil the lines of the series as far as m = 11 
bnve Issn measured on Kversheds will*** pUotograiihs, 
unit the agreement of the observed and calculated wave- 
liugtliH is tirnetlenll) lawfeet 

Study of other elements showed the existence of 
similar liut women bn! on re complicated series. Tto 
alkali uiela 1*—sodium imtaasiuni, etc—show tn their 
wiHsirn thru «rh*s of inirs of lines. The uuinertcal 
forninl • foi cnlciilatlug their ikmIMoiim become winipler 
IT VVI Ink) not the Unfit ha of the light nil Me, but tto 
sumlsi or mites In n given distance say a centimeter 
"hen IIHh is done It Is found that the Interval to- 
tnecu Ilie lines or a pulr measured lu tills way la 
oxactly llii sum* for nil the latlrs belonging to two of 
tbe three w'ries nlilli the third series is composed of 
Jialrs which gnm rnpldlj closer oa the lines He farther 
lo tto violet 

The tlrnt two s» rlcs of lines have tto irnme Hmlt, 
toward which tto successive pairs converge, while tto 
limit or tin third serlea Is usually rar In the ultra 
violet riils last series contains the atrongret Urns 
lu the whole »i>eclniio and la cunaequeutly called tto 
•prlndpul series ’ Ito other two -subordinate aeries" 


k "• T5T+a? 

lu which a* has tto values 2, 3, 4, ett, *. and s are con¬ 
stant* different for each serin of lln«, and N la a 
"fundamental constant, ’ which la tto same for all 
aerlea and *11 elements, and must depend on some uni¬ 
versal peculiarity of atomic structure. 

Tto cooatsut a Is usually not a whole number, but 
la leas than unity If we make It exactly unity, and 
give a a proper value, the formula reduces to that tor 
tto “hale dco series" of hydrogen. 

When the equation* for tbe different aeries are 
written In this way a remarkable cooueetlon appear* 
between tto “principal" sod “sharp" aeries. Iu fact, 
the equations for the two may be combined In tbe 
formula 

1 H If 

T “ (*, + *)• (Sr+ftF 

(cfUaldaring tor simplicity a series of single Una*) 
Here g, and * are two constants. If are keep m, — X 
and give as tto valuea 1, 2. 3. 4, we get the poejticca 
of tto Hoes of tto principal sects*. white if aw lag 
m. «L and make a*. - % 8, 4, ate., we get (after chain¬ 
ing idgns) tto wave-lengths of tto sharp aerlea. It to 
obvious that if we know tto Ume of one of ttoae earire 
we can work out tto formula, tad then ealeulat* whan 
tto tinea of tto utter series ought to be. 

This relation hu beau tasted on several ahsre nt * 
stowing sack sattae to ttotr spectra, ami found to to 
generally tree (though not perfectly uccareta, J»e* 


sumably because tto exact formula to a more compli¬ 
cate*] algebraic expression) 

Tto bearing of all tola on hydrogen and astronomy 
la as follow* in 1806 Pickering discovered, on photo¬ 
graphs of tto spectrum of Beta Puppia (now visible 
low to tto southern sky) a aerlea of Unas to tto mid¬ 
dle of the Intervale between toe familiar hydrogen 
Unea, and very like them. On measuring their wave¬ 
lengths, to found that they could to vary closely repre¬ 
sented If, In tto well-known formula of Rainier, tto 
valuea s.«=a*. 4%. »#, etc., ware Inserted Instead 
of 3, 4, A etc. (This was erldeooe enough to make It 
very probable that tto new lines were really due to 
hydrogen, whose atoms were stirred up to vibrate (per¬ 
haps by very high temperature) iu additional way*, 
besides those already familiar. Just as happens to tto 
sodium atoms to raising from the flam* to the arc. 

Rydberg, after Pickering's maaNurea were published, 
promptly showed that toe poattlona of the lines could 
be very aocurately represented by a formula of hto 
type The two aerlea of hydrogen lines appeared to 
to related Just like the two 'subordinate 
aeries" in tbe spectrum of sodium, etc., 
the familiar I litre corresponding to tto 
“dUTum,” and the new to the “sharp” 
aerlea. It was now pumlble, using tto 
last formula which U written down above, 
to predict where the lines or the prin¬ 
cipal aeries of hydrogen ought to be, If 
tbe previous hypotheses were true. 

One of these predicted lines of wave¬ 
length 4 088 ou the usual scale. In tbe 
bine, agreed with the uncertainty of *tbe 
measures with a bright line observed In 
tlie st wet rum of Zeta Puppia and some 
other atom, and also In tbe apectra of 
some nebula*, and (as was later ahown) 
faintly lu the Bun’s chromosphere The 
other predicted lines lay hi the extreme 
ultra violet, with wave-lengths lean than 
half that of the D lines. For light of 
Much **hort warc-lcugtba, our atmosphere 
is very Imperfectly transparent Thick¬ 
nesses of a few feet, such as come Into 
question In laboratory mutura remen to. 
exert a moderate absnrptlou, but the 
miles of air through which the light of 


three rays, entirely opaque 
There was hence no farther posalMUty 
of testing Rydbergs brilliant hypotheses 
by astronomical means. 

Bo the matter stood for fifteen years, 
ir a until I’rer Fowler of South Ketudngton, 
“*j 3 18- ■ very distinguished spectroscopic an 

tborily, discovered, only a few months 
agu, that If a very powerful electric dis¬ 
charge In pained through a mixture of 
hydrogen and helium. In a vacuum tube, 
tto lines under dlscunlou can be observed. Hydrogen 
alone turn not yet been made to give the new spectra, 
but from the reasons already given there to no doubt 
at aU that it, and not tto associated helium, to respoa- 
alble for them. 

Tbe meson red positions of the llnea of longer wave¬ 
length agree perfectly with those observed b> tto stare, 
and tto Unea of tto principal aeries are there. In just 
tto calculated positions. An additional set of Hues, 
intermediate between those of tto principal series, and 
forming a fourth series, related to It very much ns 
tto other two aerie* are related, bare also toon shown 
ou Prof. Fowler’s plate*, bat all three Hare are an ter 
in the nitre violet that they aw of no aetnxusalcal Im¬ 
portance. 

It Would hardly be possible to And a more beautiful 
ltotanoe of tto confirmation of sdsntUe predlatlmmi 
and all conoerned In It—prof. Pickering, Prof. Byd- 
tort, and Prof. Fowler—may well receive tto heartiest 
congratulation* upon tto eoa^letloo of this alaaost 
romantic chapter of speetreacopte history. 

Tto winter constellations are so familiar (tot Wa 
need not Unger kmg over opt amp. We need only dad 
Orion in tto southwest, Oeretopeia to tto sorthwret 
Urea Major in tto northeast, of Dee to tto rmthwto 
all group* which, when onre town*. etanet to a** 
taken tor anythin# rirej end Own to dll to Batterer-' 
ttore with toe map as ear gatdk. ft to worth tote.' 
however, that tto star Seta !"*** Um Jttvto)* w 
etoana (to satire of h yftwtor ltofr * Which are toqh» , 
* 
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The Fourth Award of the Scientific American Medal 

An Oxygen Fed and Driven Device for Artificial Respiration 


T HX fourth Mml at the Hcnannu AifmcAit 
Medal wan made with the annul care bjr the Jur» 
of Award* of the American Muneom of Hatay oil Jnnu 
gry sstd at a largely attended meeting held Id the an 
dltorluxu of the United Euginesrlnf Society ’h bulldlug 
Before the meeting, at which four medal* were award¬ 
ed, a dinner waa served In the B o w el ta r W Raymond 
room, which waa* attended by ninety distinguished 
gneete. Including Ur and Mrs. Andrew Carnegie, Mrs. 
Thonwe A. Edison, and many other persona well known 
In humanitarian movements. 

Urealdaot Arthur Wllllama preaided at the meet lug. 
The Be na t TP no Amxxk-as Modal waa awarded to tho 
Draager pxygen Apparatus Company of Pittsburgh 
pa* and LQbeck, Germany The preeentatlun address 
waa made by Dr Frederick U Hutton. 

In part Prof Hatton mM 

“It la the pleasant and precious privilege of the 
Museum of Safety to be the TeprwHntntlvo of the 
community and of you all In recoguitlug the splendid 
quality of altruistic service. It la the dream and In 
apt rat tun of tbe Museum, that on some day tbe trus¬ 
tees may discharge this duty In Its own building built 
and operated pr the State, which has delegated Its 
duties to It. and by tbe municipality which benefits 
principally by Its activities, ns well as by the geuerona 
Coot tors tlon of the Individuals who recoanise Its oppor 
tunttlea. But, at present, we do this pleasant dutl 
In a hall belonging to someone else, and the medal* 
which we award are the gifts of Individuals or cor 
poratlons Who have been kmi-slghted to sue that by 
endowing such a medal they were footer 
lug and fanning the spirit of uncnmpeii 
anted service for Industrial mankind. 

'These medals are four In number 
They will first be listed aud tbe reclirfent 
named, with tho reasons for the notion 
taken, and then the delegated represents 
tires Will bo asked to come to tbo pint 
form, that tho medals may be lie tided to 
them In person. 

‘The medals aro listed in chronological 
order 

•The Hammrtc Amkucan Oold Medal 
must be for some safety or llfo-snvlug de¬ 
vice, invented within a recency of three 
years, aud exhibited In tbe Museum's col 
lactioim. Tbe device selected for 1912 In 
this class Is the Pulmntor 
"The phenomena of resplratlou aro com 
blunt Iona of mechanical action aud cheni 
leal tvactloiuc The presence "* " 

In the blond-current stimulates 


slble b> the ordinary methods of artllliInl respIrHtlini 
Slid It nuikes It 1 mss! bio, lluuugli Its siitmuatlc inechsiil 
cal nctlnu to kw[t up the work for long igrinds. Tbe 
I’ulmolor Is so adjusted that It will force Mr lulu the 
lungs uutll It rent lies ii pressure of aluiul h/10 iiouuds, 
so I hill the same result Is thus uiochniilcnUj obtained 
as forced hreiithlng In u healthy coins Intis man there¬ 
fore whin tin three )smiida pressun Is ri mlicil I be 
npimrntim menu* uiechsiilcnUv until It olaalns a 
ncgnlhe pressure of three islands, so Hint nil of lhe 
deoxidized air Is thrown out lemlim tin lungs • mpty 
and free for u new sugiplv This pressure Is pjirtb u 
larly vnlualilo In enses of gns ihiIsoiiIiiu liecuiixc flic 
atmospheres pressure will niuintnln ovjgen In the blood 
Halil even after the bUss] nils lime been so (lntimgisl 
hj curl Kill monoxide that (liej are no longu nhli to 
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Gasoline and Oil Power on the Farm 


How Engines Have Lightened Farm Work 


'"I'MIF iikch for til, j,hh mglnc are legion It In the 
1 iiHihiiiilml ill, iri l*oi Ilf thp fiiroj tin l’ere> or 


Inn i u Hnwll abop filled up Mt the 
Im u liiHlallod a shop fur tbp ropelr- 
ii millr\ un electric lighting plant, a 
nml ]n rliniH a churn und other small 
»lilt'll la nm by a four or live horee- 

inilor of two kilowatts capacity, with 
»lll light the honne tho Iwm and 
iI«h furnishing enough current to opor 
iih u hi n lna machine aud perhaps a 


•i inrnl HlHlIiiu If the almp can be built around the 
uell iih uinm <if them are, Iho aauie engine enu alao 
pump Hu Haler und dullvir It to all parta of the farm 
l-iilldlngs (Hie uf lliewe little luacliliieH make* It |*m- 
hIIiIi fur i vi rv farm to halo all the modern convent 
em-i-s nr Hie < Itjr home and at no grenter expeiim- 
1 vi n If I hi hu me unglue cannot la- imeil to do all thin 
work II co«tH very little lo Iniy enough hdihII uiiIIh to 
luki euro of the varlmiH Jolw that need lo bo provided 
for Tlio coat of a gaaollue engine range* from twenl) 
five lo (hlrtytlve dollar* a horse-power whether the 
iiigtne la- large or *nuill mo (hero la no ecououi} In 
Imvlug one large ongliu It Ih Is-tler to buy Moveral and 
place them whom (hey will la; uceded iiiohI of the time 
Doing Farm Work with Gamllnr 
Hut.li englnpH will run oil about a pint of gaHullne 
per hurao-poni r |*-r hour or hIUi gasoline at sixteen 
eenlH n gallon, at u mud for fuel of only two ctuta a 
burnt |lower hour The hiiiih- uiunnut uf work with 
Im limn labor will euHt at leant unit dollar and twenty 
imtH, for a mini will eburgu at burnt llfleeu ei nta an 
hour and cun du uulv huh eighth of a bone-power of 
work hiirthprmort you know when you net an tnglne 
al work that It will not loaf on the Job und yon an 
gilllug III! full worth of your nioiiny 

If I hi giiMoIlm tngliiH hail Ihh u Invented and brought 
I" *1" pri-w til Htulo of iN-rfia-tlint a hnudred and ttfly 
vntra ugo we vvotild never lutve hint liiinuni hIiivitv In 
Hi* Hoiilh No Hlnve no luutlir luiw liunl the luHk 
miiHter hhm ever able to eiuuiade wllh one of ilwee 
lueehniileiil mm In the amount uf work turned out lit 
a Ua\ nor In the chenpnemi with which uuth work can 
la iicconipIlHhed 

• >ur tcHclum of ngrlcullnre tell tu thut If we are lo 
iiinliiliilii the fertility of our aolla uud make a per 
uuimut hucvcs* of agriculture we uuhI raise more live 
Mtia-k. To tlo IhlH we must grind feet! nbred corn 
fmldi r and put up emdlngc Cattle and hogti nnd iiheep 
CHinml he Itllowml to | torture on high priced land, they 
muHt lie kept Ip the Htablee nnd fed Here then la 
where the unglue of a little larger slxc mu and must 
la- lined. Engine* of twelve to flfleon home-iaiwer, 
•'llIn r Htutlonary or iiiounted on truckH no that they can 
Ih moved eually from place to place, arc the Ideal nine 
for HiIm heavy work. In addition they can be need to 
Ihn-ah the grain, and many furmera are no using them. 
Tin rv are a uumlair of email neparatorn on the market 
designed for Just thta purpose 

The Coat of Filling a Silo with Power 
\H nil example of how efficient a gasoline engine Ih 
for tilling hIIoh all we noed to do la to turn to a bulletin 
publlHliml in llm MrglnU Hzperlment Station which 
give* LIm nimrt of cxperlmenta on the cunt of tilling 
hIUm With dirr, rent kinds of power It wan allowu In 
lliexe ixiarlmiutM that the curt of filling a alio with 
guMillup engine miwer using gasoline that tsoatn thlr 
Im II eenlH a gulluu amounted to only two to three cents 
a ton a* against two to seven centa a ton for steam 
"ilium using coal at live dollars a ton 

'm-Hii r big held for the gawillue or to be more exact 
In Ilie use of terms, for the crude oil engine b In lrri 
will'Hi '«ai areas In Colorado Texas and Kauu 
Im vi Isa n reclaimed with tha two of such engines which 
pump from wells sixty, seventy and even eighty feet 
dwp Thousands of engines of from live to fifty or 
non linrMi|*>utr are already In use and the number 
Is daily lutreiiHlug. 


By Philip S. Hose 

A gentleman who made a thorough study uf condl 
I Ions In the Intthdana rice fields last Hammer stated 
that In one iiarlah In Loobbna alone there Is an oppor¬ 
tunity to replace fifteen hundred steam engines with 
an equal number uf gasoline engines on account of 
the high price of coal and the difference In efficiency In 
favor of the gas engine 

Another large field of usefulness for the gas engine, 
though not directly concerned with agriculture. Is In 
the cotton gin* of the South. Those are rapidly ebang 
lug to I be cheaper power 

In the fruit growing regions every fruit grower needs 
a gasoline spraying outfit and It requires one such 
outfit for every ten acres of orchard, because the time 
when spraying must be done Is very limited and a day 
or two’* delay roeejis the saving or listing of a crop 
worth thousand* of dollars. 

Kven the poultry farmer finds the gasoline engine 
Indispensable for grinding bone aud preparing food 
for hi* iwultry, while market gardeners all through the 
humid belt circumvent the vagnrles of the woather 
and overcome tbe handicap of a lung drought by the 
use of some overhead system of lrrlgstluii One manu¬ 
facturer, who cover* the territory east of the Missis¬ 
sippi Klver has sold thousands of outfits that Irrigate 
i rafts up to ten acres or more In extent und prove 
Mount* of Im-reused revenue to those forehanded 
imiugh to make use of them 

How Many Engines Are Necessary? 

Titu* It will be seen that every farm no matter 
"hilt the pruduct thereof can find profitable uae for 
KHM engine power The tunnll farm of only an acre 
or two needs ut least one, while Hr large farms need 
severs I One farmer write* that he has seven gaso¬ 
line engines and HiiiIm them Indispensable, while ail 
other reports five \ man engaged In mixed farming In 
Mlnm-soln declares Hint every fanner uu a quarter or 
a half section furui ought to have at least three en 
glues of two, alx and twelve horse powor, respectively 
Thl* man started out a few years ago with horses und 
men us hi* only source of power, and uow has adopted 
gaHollow engines everywhere bo possibly can Ho still 
uses horsew, It Is true, but with the small engines about 
the term aud a tractor lit the field he finds It easy and 
more profitable lo dispense with a large nnmber of 
surplus hursea and keep fewer hired men 

Is an example of the value of one of these engines 
for Hpeclul service, consider the siieclul binder engine, 
which, mounted on the nnr of u hinder, Operated the 
sltkle and binder head aud thus dispenses wllh two 
horses. Where the grain Is heavy or the ground muddy 
It requires at least four horses on a grain bluder, but 
wllh an engine to oiierate the wurkiug parts of tbe 
machine, two homes are sufficient This was discovered 
a number of years ago lu the Bed River 'alley when 
a heavy rain came uu Just when the gmlu was ready 
to harvest The straw was very heavy and the soil 
so saturated with moisture that tbe wheels would fill 
up with mud and refuse to turn A number at people 
Hum resorted to a gasoline engine fitted up on the rear 
of the binder, and In that way all that waa saved that 
year of tbe wheat crop of the valley was reved by the 
aid of gasoline. Hlnce then there has been a growing 
demand every year for hinder engines. Wherever tbe 
grain la very heavy the little engine will relieve one 
team and do the work easier and cheaper last year, 
owing to tha heavy strew, then engines were shipped 
from tho factory to the grata fields In carload lots by 
express. 

In parts of tbe country where there Is mnch tile 
draining to be done special gas angina driven ditchers 
are coming into use. Some of these are home-made, 
some factory made- An example of one of the former 
type came under the writer's observation not long since 
in lowe It b fitted with a fifteen horse-power gaso¬ 
line engine sad b capable of digging twenty rods of 
trench a day Cor 8fi-lnch tile at a foal coat of only 
five dollars. There are millions of acres of land to 
this country that need drainage, and It la such ma¬ 
chines aa these that will make the work possible If 
we had to depend upon human labor to do all tbe 
excavating the coat would bo well nigh iirohiriHve, 
even though tlb draining doubles and In some cam 
trebles tbe vaJoe of the bad. l>oe of these machines 
can really do as much In a day as fifteen men. 

The Ex perience sf Farmers with GaaaHaa. 

Instances of tbe see of gasoline engines could be 
multiplied almost Indefinitely Tha experiences of brut 
ere everywhere are the same. Ueteu to what a few Of 
them hare to my in regard to this subject. Hive l* 


one from Indiana He writes' ‘Three yuan ago I 
purchased a two horse-power engine to pump water 
from a hundred and fifty foot well. In the AB We triad 
It to cut corn fodder, then fitted It up to a wood ■« 
and later to run a small feed grinder If I were buy¬ 
ing another engine I would get a larger one, but I only 
expected to use this one for pumping until I realised 
its adaptability and added tbe other dudea." 

An IlHnob farmer reports aa follows “We hare 
three engines on our farm, one b two and a half homo- 
power, one six and the other eighteen. The small one 
la used for pumping water, washing, sawing wood and 
tor all small Jobe. I got tbe alx home engine to run 
tbe corn dump and to help out the small engine. Inter, 
I converted It Into a tractor to more really take it to 
tbe various Jobs I wanted dona It b a soceere, too. 
The big engine la used to run a feed mill and baa 
ground thousand* of bushels of corn and oats for cat¬ 
tle feeding." 

A New York termer, evidently a pouitryman, writes 
that he uses bb seven horse engine to run a pneu¬ 
matic ensilage cutter, a meat chopper and a bone 
grinder, while a Nebraska termer who kept an accur¬ 
ate record of bb work writes that be sawed eighty 
four loads of pole wood, each load averaging three 
quarters of a cord. In fifteen hours and fifty five min¬ 
utes and used only four and a half gallons of gasoline 

From all parts of the country come the same reports 
of adaptability, efficiency and economy We are only 
at tbe beginning of tho use of power In agriculture, 
hut lb nee la spreading with tremendous rapidity Tbe 
era of power terming la upon us, and It aeema destined 
to work almost as much of a revolution aa did the 
entrance of mechanical power In manufacturing. 


different bulletins, circulars, reports, and other docu¬ 
ments, of which M,67fyiB7 cupUw were lrened. Of three 
1(1409,0(10 were Farmers’ Bulletins. The series bear¬ 
ing the Utter title represent* one of the most remark¬ 
able examples extent of tbe activities of a paternal 
government. It now Include* more than BOO tit bo. 
running through an almost exhaustively wide range of 
subject* of practical Interest In connection with rural 
life and Industries. For example, during the p—* year 
Farmers' Bulletins were issued on ■ House Files,” The 
Lhs of Concrete on the Farm,” Forestry in Nature 
Study," 'Tuberculosis," “Ice Houses,” “Lawns and 
Lawn Bolls," “The English H par row as a rest,” and 
some forty other topics. Tho publications of this scrlre 
aro all distributed gratis to tbe public, either directly 
by the department or through memlien of -Congress, 
and although they are printed In Urge editions (from 
jn.000 to 30(1000) the stock on hand b soon exhau sted , 
and many applicant" are disappointed. 

The Current Sapptamat 

T HE Barren of Railway Economic* recently pub¬ 
lished ■ bulletin In which a study b mod* of tbe 
capital values and net returns of Agriculture. Manu¬ 
facturing industries, and Railways. The Mlieot prints 
of thb Important bulletin are presented In an abstract 
which appears In thb week’s teas. No. 1030, pf the 
Bcaarrmc Aubdcah Buttlsmsst —Dr. A. Nastier 
tells us mapy interesting tact* about Plants Venomous 
to the Touch.—The Berlin correspondent of the Bcnji- 
tmo AwancAK reports oa recent work in “high fre¬ 
quency” poring pictures, in which no lea* than pm 
hundred thousand photographs ore mad* per osooad. 
showing the moresueut of a pistol lock., and the db- 
cbfim at the empty csrtridga—Davb tC Tuck makes 
some Intense lag commute go the osnsus of power pro¬ 
duction la the United States during 1IO&—A wwxtp r 
of Industries, such aa tbe manstectunt at reap* nnd 
candbm make use of hard tel* as dbaugubtart fircre 
rib, t. •» liquid fat*. To tho** todretrire « prorata 1 Sr 
osavertlM liquid Into solid tets is mo* ratsfUdo, finch 
■ **"■•■* «■ •» utbto tfwbbtM fir 

t o*mm amm-d*, tatAtt Br*. 
1th Udb hu by Imperial met bean taoM*rad from 
CMotto to Delhi 8eo« of tho irgHtarty and 

mutated with g-rutin uf TuiftfyffffluraMi 

.ft tha breuty of wkloh may ’*to Wk 

not made thmnealra* te m lUor tfu* "Otter*.- 
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$2,000,000 Buried 


By R. E. Olds , Designer 


In Reo the Fifth, we bury at least $2,000,000 
a year where few men ever see it. 

That's somewhere about $200 per car. 

It is not merely hidden. It is spent on ex¬ 
tremes—on over-caution, some say. 

And it may take months—even years, some¬ 
times—to discover all that this buried money 
buys. 


Not Charged to You 

This hidden rout is not added 
to your bill The price of thin 
oar will show that 
Wo save it all—and more be¬ 
sides—by unusual factory econo¬ 
mies 

In one way alone—by build¬ 
ing only one model—we save 
about 20 per cent 

By not changing models m 
any radical way we save a great 
deal more That comes from 
tight designing 

We build all our own parts 
And our factory efficiency is 
so well known that engineers 
from everywhere come here to 
inspect it Magasino articles 
have been written about it 
That’s the whole reason why 
a car like this can be sold for 
11,005 

You Get Twice 
What You See 

In Reo the Fifth you see a 
beautiful car—roomy and rich 
and impressive 


20 years of experience Then I 
analyze each part—analyze it 
twice—to prove its accord with 
those formulas 

Then I give each important 
part vast overcapacity I em¬ 
ploy the sauao tests as are gen¬ 
erally used for a 45 h p engine 

Instead of steel castings,which 
cost half as much, 1 use in this 
car 190 drop forgings Thus 
hidden flaws arc avoided 

Roller Bearings 

I might say Timken bearings 
and use only two But I use 
them for endurance, not claims 

There are no ball bearings in 
Reo the Fifth, Have in the dutch 
and fan There arc 15 roller 
bearings The uhuhI ball bear¬ 
ings would cost onc-fifth as 
much 

I use a $75 magneto 

I use a centrifugal pump 

My carburetor is double heat¬ 
ed—with hot air and hot water 
That savc-s a world of trouble 


I use 14-inrh brake drums I 
use 2-ineh, 7 h af springs 

Tire! 34x4 

This car is vastly overtired, 
and tiros, as you know, are ex- 
pensiv e 

I spend on tires about $60 
per car more than other exports 
think necessary But nobody 
doubts that I save my users 
from throe t-o five times as much 

1 be n my tc>sts and inspections 
are immensely expensive 1 test 


my gears in a crushing machine 
with 50 tons’ capacity l test 
my springs m anotlic r machine, 
for 100,000 vibrations 

Kach engine is testes 1 20 hours 
on blocks, and 28 hours in the 
chassis I use three 10-hour 
tests which are very unusual 

Each car in the making gets 
a thousand inspections 

Parts are ground over and 
over to get ut tc r exactness And 
our output w limited to 60 e are 
daily, so no man is ever rushed 


Ideal Center Control 


The leading ears, as you know, 
have enino to left side drive 
Also to center control 

Hut center control, in Reo the 
Fifth, doesn’t mean the old side 
levers moved to the middle 

Our center control is a sort 
of eano handle All the gear 
shifting ih done by moving this 
handlo only three ini hes in each 
of four directions It's as easy 
and simple as moving the spark 
lever 

No reac hing, no lovere in the 
way Both brakes are operated 
by foot iiedals Thus lioth front 
doors arc clear 

The driver sits cm the left 
hand side, close to the care he 
passes Yet Iiih right hand con¬ 
trols the car 


This exclusive feature costs 
nothing extra But if it cost 
$100 men would pay it, I be¬ 
lieve 

My Idea of a Car 

This is my idea of an honest 
car It is the final result of 20 
years spent m building cure 
I would not buy a car built 
otherwise myself Ho I shall 
neve r build one 

My success is clue to these ex¬ 
treme ideas Ho ure my legions 
of friends among motor car 
users This yc ur I am seeking 
for 10,000 more sue h friends 


A thousand dealers handle 
Reo the Fifth Write for our 
1913 catalog and well give you 
the address of the nearest. 


The body is finished in 17 
coats The upholstering is lux¬ 
urious Every detail shows the 
final touch 

Flush elec trio dash lights in¬ 
stead of the nde lamps Nickel 
trimmings, even under the hood 
But don’t judge a car by these 
showy externals That’s mere 
body-building—easy, usual and 
cheap 

What to Consider 

The chief points in s car 
m endurance and safety. And 
thoae depend largely on steel 
So I have steel for each part 
made to my formulas, based on 



R. M. Owen & Co. 


Reo Motor Car Co., Lansing, Mich. 
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From Watt to Secor 



The steam engine began with Watt in 1769 Since then 
then has been a continuoua development of engine* 
which has culminated In the Secor Engine, aa used in the 


a of til* Becor-Hlggioe Carbureter the 0(1 Pull Tractor 
»l all load*. It barns tbs chsspsst and most efficient 
Keroeene snd DtstflUta. Tbs Sscor Bnglne Is tbs laat 
nts snd engineering In tbs production of 

Cheap Power. 

ons sets, a atsam tractor rsqolrss 1050 lbs. of coal snd 
Rumelj Oil Pull Tractor can plow an sera with oafr 90 
r snd keroeene. For hauling, plowing, thrashing, or any 
r power need. tbs Rumeljr OUPull Tractor has no aquaL 


» awakening to tbe neceealty of em ploy 
lag modem, buetoeae-like methode la eoo- 
dueting tbetir fa run If they want to se¬ 
cure tbe beat results, la becoming taor« 
apparent every day Tbe rapidity trttb 
which County Agricultural Boreas* are 
being formed all over the lolled States 
ta tbe beat proof In the world that the 
men who till the soli are beginning to 
realise that antiquated methods and otd- 
faMbloned Ideas hare no more place on 
I lie farm than In any other Held of work. 

There are now about 300 County Farm 
Bureau* in active operation In the dif 
ferent State*, a* many more have organ 
lied, but are not yet employing county 
■gent*, while tbe total number of coun¬ 
ties applying for Information with a view 
to entaliUahliic agricultural aaeoctatiooe 
la 003. 

It wa* two yean ago tint the Connell 
of Crain hxchango* conceived tbe Idea 
of placing an agricultural ax pert and ad- 
v leer to the farmers lu entry county In 
the United States. The Crop Improve¬ 
ment Committee, with Bert Ball as Its 
secretary, was then formed, and the rals- 


Rumely Products Co. 

Onoorpontwal) 

Power-Farming Machinery 
-, La Porte, Ind. 


VERY COLLECTOR IN AMERICA WILL BE 
INTERESTED IN THE SERIES OF ARTI¬ 
CLES TO APPEAR EACH MONTH IN THE 
PAGES OF THIS MAGAZINE, ARTICLES 
UPON SUBJECTS WHICH WILL PROVE 
A DELIGHT TO AMERICAN COLLECTORS 


COLLECTORS' DEPARTMENT 

—of- 

AMERICAN HOMES 


wiLcnum co*eiiron oence and lcttim or kmquiii 
non in icadui on all turner* conn*ct*o with col 
lkctiik] old ruin itum. rorruv and rotciuuw, iamflus 
ramn iNatAvma* and rrcHiNOt, olab. iuuci, lun 
rtwTEa tiLvta old jiwiliy conn, uluau, kuoaTvaxi. m 
FACT WITH ANTTHWa ANUUNO TO TM AMtSKAM COLLECT 
OL THXUNTOaoriHX ‘OOLLaCTOO DSMaTMgm- WILL *1 

WITH COUSCTUKL INQOlIllt MOULD U ACCOMMMU n 
iTAun ro« iivlt AHr reoTootAret Of oejxcrt MXBttrurr 
•NS LlTTltt WILL H UTUlMtD. TO InnXH V ft . 



PATENT. ATTOIUdrr& 

tarnms 

U yea k*v* u brradee whtth yea with M 
Marat yem asm writ* fufly rad My ta Maaa 
IfCainiMa ia ntuf ta dm he* w*y *f 
ehtaiaiav y rmrati e a . PW arad eheMhre «r a 
medal ei yew iavwtioa sad a draw ifkim J 
tha device, aaflaialag ha U|H*llta. 


sal’ 

n ipm am rafMt TW* apU&m jmr 
DB MARKIPOrHS?PATENTS,^ 


MUNN y COMPANY 


Classified Advertisements 
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Two of the ftret counties to avail them- mermt 

nelv et of thla offer were Kauknhtw Ooun LhAiut to writs 

I ty IIIIiioIh, nnd Pottle County Ulsimnri ■avawjtjifioo weeMy 
While (he two counties proceeded along ua^Ni.“pa«5Kvi! , SSli l 
aluiUor Uiich In forming lliolr aKxoelntloiut, 

tnth liaa worked out certain Individual FATBHTu i 

detail* of peculiar advantage to Itself cE2£E *Kjan T ua,7ll 
The (Top Improiement Commlllee ltaelf S!!5«F^23Ira5t5l 
takes no aettvo part In tbe organisation of AUdrraW D Meta naou 
thiwe Form ItiireanK, each county being «£S8lS» «lS<&*Daw *5 
left fn>e to act «« it oees nt. The com Sra.»TO !tf“ 

_ mlttce Klmply recommend* a line of pro- 

endure which will Luablu It and tbe coun HTim 

(y Committee to make a (tails factory M Srii**" 


mmmm 

Mwrrwuaa JffiSjSm 



‘Hubcnpiiun price af Auuicsn Hour and Gaiddr k 

MUNN & CO.. INC. 

PUBLISH BUS 

361 Broadway, Now York 


I ration, known as the Kaukakee County 
Hull and Crop Improvement Association, 
wa* Incorporated with a capital stock of 
$00,000, 

Prof John R Collier, of the Agrtcol 
(oral Department of the Unlroralty of 
llllnala. was eugaged a* tbe emaciation's 
exiiert Kin dutlea are to idrlw the 
farmer*. Individually and collectively, a* 
to tbe beat method* of cultivating their 
farm*, to point oot the troubles and pre- 
aerlba tbe remad lea, to organise clnbo, ae- 
■odatiom, etc., to give practical farm 
deraotmtratkw* In crop rotation, soil 
banding, farm ma n ag em ent In short, be 
bag bean employed by tbe association to 
show tba fanners how to g*t mors from 
the same amount of land end how to make 
what tiny produce of better quality. 

Prof. Collier psopoau* to plat every 
farm in tb* county, and to have a com¬ 
plete history of MCtvtegether with a soil 
analysis. A* there are about 1900 term* 
la the county U win require erase time 
to complete this task, tad he is taking 
up the farm* cf the — hew M the u- 
_ eodatton drat 




INqomY COLUMN 
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Tfc* wantx astbodtim bar* aootribated 
tbaaao, not free, of (oar c ommodious 
itw*Mtn Kankakee*! «w half million dol 
Mr eaurty tatkNa* m the aaapdatton'a 
bM&wartoto. There are, ta addition to 
Fret OotUer*s private offleo, a large meet 
lug room, a library containing aoreral 
hundred hooka of agriculture, a rest room 
for the fanner*' wire*, and a Urge play 
ground for the farmer*' children. A com¬ 
pletely equipped agricultural laboratory 
ha* al*o been entabllahed In the Kankakee 
High School. 

Aa soon an the aaaoclatiou had beeu 
formed, work waa alerted to form from 
ten to fifteen comparator* In each town 
Hhip In the county Three compere tor* 
Bend regular report* of the program of 
crop Improvement In the different town 
ablpa to ITnt Collier Arrangemeuta are 
now being made with the National Uov 
eminent whereby domMtlc science will be 
made part of the county farm bureau, the 
work to be In charge of a competent 
woman who ahall make a study of home 
life throughout the county, and act a* 
adviser to the farmer* wives, aa Prof 
Collier la doing with the farmer* about 
tbrlr fields. 

I anally the soil expert spends the larg 
er part of half a day on each farm, going 






-Au'Si 



erect a need bouse In Kankakee, equipped 
with seed cleaning and need grading nu 
chinery of the meet approved t>pe that 
no need be accepted here excel* that 
ground by raembeni of the OHaoclatlon uu 
der Uh ruin. In this way it Ih urged 
that the association would gnln national 
prominence, second to none on earth, on 
account of tho superiority of Its seed. The 
miniate is made that clean and tented 
need alone will add hnlf a million dollars 


Tho seed testing and seed selection 
work has been given a stimulus by get 
ting the school children Interested In It 
By what Is Milled the 1 Rag Bnlij Test, 
a ten-year-old hoy or girl can quickly as¬ 
certain whether seed Is good, bad or In 
different It 1* the plan of the Kankakee 
County farm bureau tu widen the scope 
of this work among the children and 
the little ones In competition with tt 
father* and older brothers. 

The organisation of a farm bureau 
Pettis County, Missouri was due to 
Boosters' Club of Hedalla Marly In 
history of the dub its members res 11 


A Princely Coupe’-The Cadillac 

Aside from the fact that it is a Cadillac with all that the 
name implies, we believe we are justified in describing this 
as the most sumptuous car of its type ever built 
You may key your expectations as high as you please. 

There is no danger of disappointment 

Consider first, convenience Let your critical eye turn where it will— 

You enter the Coupe at either side. there is nothing that is not super-excellent 

Your foot presses a lever and the You literally cannot conceive a more 

engine starts. princely equipage 

You press a button and the electnc It is an every-day-in-the-year car, al¬ 
lamps are lighted ways comfortable, winter or summer, 

You are ready—immediately ram or shine 

And you ride in such luxury that the Or, if you wish, with an additional body 

imagination cannot surpass it you may transform it into an open car 

By luxury we mean both motion and And, it is a Cadillac, the Pnnce of Coupes, 

the "creature-comforts.” The price is $2,500 FOB Detroit 


CADILLAC MOTOR CAR CO, 


Detroit, Mich. 
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GENUINE 

DUNLOP ( s') TIRES 

are the premier automobile tires of the world 



/ tins. 

_t*d to wide) y u hu this dre, and 

yat In no othar tin hu the original prindpU bun ao firmly adbarvd to. 

Tha Illustration on this page la of tha tewin' Dunlop tlra—u mads 
exdualvaly by tha Uni tad Statu Tlra Company 

Aa an Indication of tha growth In favor which this Dunlop Typo of 
tlra hu enjoyed, It may ba stated that tha United Burn Tlra Company 
hu actually takan can of 

More than a 600% Increase in Sales 
In Less than a Year’s Time 

So lufatant hu tha demand become for this tlra (In tha faca of tha 
moat strenuous competition on the part of other liras of a similar type), 
that wa have bun obliged to add Immensely Increased facilities for Its 
manufacture during 1013. 

From now on tha United Statu Tlra Company will undertake to 
supply all tha genuine Dunlop Tlree demanded by tha trade. Bur In 
mind—this tire la the aalg dre possessing all the merits of tha ganalne 
Dunlop tlra. 

United States Tire Company, New York 

Makars of Aroarice’s Predominant Tlru 



Before rattle County got Mr Jordan 
are was a universal wring that “you 
n t grow alfalfa In Pet tin County—we’va 
«d It and know ” Mr Jordan didn’t 


allowed the farmers bow by the use of 
llmu or ground limestone, 1,000 to *,0011 
Itoundu per sere, their mill could be sweet 
ened, then by thorough preparation and 
use of good ened they could grow alfalfa 
More than forty Pettis Comity farmers 
sowed It last spring under Mr Jordan’s 
direction, »ud In every case an excellent 
crop whs obtained. 

Through long continued "corning" of 
land, robbing the soil, scrub seed nud 
scrubbier culture, Lho corn of Pettis Ooun 
ty ruu ns low as 30 bushels per acre Mr 
corrected this, all 


Fwtea ware kgkjfal 

isiu.pM.ihi cats 

Has sew uara tke 


MORTGAGE BONDS 

efthe 

New York Real Estate 
Security Co. 

BwiadaiHiaa i glM, $S00. 11000 

Protec te d by Trust Mortfim. 
Interest PayahU WA^aaky. 

« Al el due pmpwua «locafad on 
MuImUu blud, Naw Y«k Ckr—M 

irxs'si:swcS 
ssiatciL , ' 5 -^ 

oparatisa carvlully wlsrisrl Ufa daw 
New York Cky n*J at*. 

« TuW wsh the odiar bUt-dwa 
OCcelUUui ud Apwuamliouu 
afaudy owaad by tba Guopu y, thaw 
ma * r 


MASON’S NEW PAT. WHIP HOISTS 

MufUnfhVOUUYW MASONfaCO.Ua. 


• r,. tbo county and make the plan a hii 

If mouej IS available Vie are n, 
TEAcasm a ua fHVor of running It on the cheniWHt 

Mjl.fM. slble basis. We ulwnjs advise gettln 


Mvu,i \ s SteelUi iatsi’an't Si n k 


1 pleasure hetnna the day 
our plana and mate nail Everyon 


The Brooks System Makes It Easy to Build 
A Motor Boat, Sail Boat, Row Boat or Canoe 
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Notes and Queries 

Kindly lump your (juKria on icpamto sheets at paper when corresponding about »uch 
mmttm u patent*, subscriptions. book* etc Thw will greatly fiscllitate answering vour 
questions, u In many rams they have to be referred to experts The fall name ami address 
should be given nn every sheet No attention will be paid to unsigned queries Pull hints 
to corresp ond a nte are printed from time to time und will bo mailed on request 


(12737) A A C axles Will you kindly cannot keep whji a sun which moves Irregularly 
give direct Ions through the Notre and Qurrttw hence they an made to go regulariy anil they 
ootnffln for lllling a barometer tube aneuratdy K” ahead or rail Uhlnd the run as may ho tlu 
udng only such apparatus as Is found In a good iwso. Only four limes In a year are the ckirki 
high school laboratory’ A The usual method with the sun There sro two rsuws of this 
uf removing the air luibMss from the nuveury Irregularity of the sppajvnt motion of tlw sun 
In a barometer tulai Is to take a piece of Inin The first is that the motion at the earth around 


it the wtcklng while (lie earth actually moves In the crtlpih 


better and the mercury will run through the We rensnnieud that you read Todd a New 
middle uf tho spiral better than past the wad AMromany which we send for gl 4,1 You 
of cotton as described aluvo will find all ttmai questions uxplalnn] In that 

(12738) O F 0 asks In which of the J'J *- Z.'TJZZ 'STSS 

three daesre of lovers does tho daw hammer narart In the Isugusgo of astronomy although 
betong’ A In a daw hammer the power U „ hll|H , w0 ta „. .voided unfamiliar Uchnlcal 
applied by tho band on thu handle of the hammer 

^ uL'haA f,274 °) K E P asks I will bo obliged 


(12741) P S V ahIch During tho night 


HEM 


RED CROSS 

DYNAMITE 


A Potent Agency Now Being Prominently and 
Practically Employed for the Profit¬ 
able Improvement of Farms 

FARMING WITH DYNAMII h is no longer a theory but a fact 
During 1912, millions of pounds o! Rtd Cross Dynamiti found its 
plate umli r stumpt, houlthrs, hi nrihards, for draining swamp lands, 
road-building and other agricultural uses 



FOR CLEARING LAND 

^Tl'MPS and boulders 
arc the tenants whose 
room is better than their 
company .they vield no in¬ 
come and arc si taxon land 
and a menace to teams and 
implements Red Cross 
Dynamite is the modern 
“Farm Hand” to employ to rid 
your arres of these expensive 


TREE PLANTING 

[DYNAMITING tree holes 



of all crops Instead of six inches of 
worn-out top soil to support growing 
crops, subsoil your hclds with Red 
Cross Dynamite and obtain bix feet of 
crop-sustenante into which roots may 
penetrate hubsuiling is the "turning 
over” of your capital—the land—and 


goes into the Farming with Dynamite proposition thoroughly— 
tells the "how,” "why’ and “when” of this modern aginry for 
improving farms and increasing their yields It is a scientific solution 
of intensified agriculture—proves its claims by citing attested state¬ 
ments of remarkable increase in yirlds from the nme areas If 
you want complete, convincing and instructive information con¬ 
cerning the advanfagis to he denvid safely, surely md ihtuply 
from the use of Red Cross Dynamiti, give sin and location of 
farm anil send today for name of nearest dealer, or agricultural 
blaster, and Farmers’ Handbook No 29 

LI. du Rmt de Nemours Iowder C 

AMERICA’S PIONEER POWDER MAKERS 

Established 1802 

WILMINGTON, DEL. 
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Here's the Grinder for me 


—a grindstone's too slow 
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^Diamond 

(NoClinch) 

Tires 

made of Vitalized Rubber 

are built with extra air-room 

It’s the extra air-room 
that does the w ork The 
more air-room in your 
tires means more resili¬ 
ency, and a greater ability of the 
tire to absorb the ihenk of the 
road, insuring more comfort for 
you and your passenger *—mart 
eunftrt ftr ytur tint 

This more air-room 
tire does the work easily 
and will not strain under 
road usage The extra air-room is gained for you without lessening 
the thickness of the tread or weakening the tide walls 
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Katw^t 


r«U(i pcraid la linltad Stain and p nn na 
fiaiica. Cuba, and Panama 
Rabanlplkw Tar renin Coanteto «w pear paatanpr 
ftatasrlpttaiu fee { snath. one pear ports** prvpaUi, 


Mann A Co , Inc., 361 Broadway, New York 


The purjHtec o/ thh journal U to record accurately, 
utmplfi, and Inh rmtinoly, the imrId'll profrctl to uctcu- 
tifli knitirlriltie and tnduntrial at hievenumi 

Col. Goethab on the Culebra Slide* 

I N Pile <amrw) or a rwent Interview, Col Ooethaln 
nmured tin tliut lie hud no h inlety whatever with 
regard to the more aerlooM prohleuiM on the rnuaran 
( anal The dnm at tlatan la completed practically to 
Ha full height, and with a head of over llfty feet, of 
water agulUHt the npatream taco for the pant few 
inunthK, It haa proved to be both atalile and proof 
against seepage, and the central core of ImpprrlmiH 
hydraulically del melted material In dr) lug out uud 
aoHdltying satisfactorily The u)>pruneh wall which 
had nliown a dbqioattldn to nettle ban been Htralghlened 
and la now aecure agalnet any further movement 
‘'Nut what about the unetable condition* at the 
Culebra Cut?" "We expect further alldcH then 
Held the Colonel, "Nome big alltles, In fact and the) 
may occur before I gut back to the Isthmus. lint they 
are not giving mo anxiety, nor will they cams am 
Interruption to truffle after the Canal la opened 1 have 
ordered two floating dredgaa of fifteen yard bucket 
capacity, to be delivered In December, each of which 
can take out from 400,000 to 000,000 cubli vnrda of 
material per mouth." 

The expected alldeH have already occurred. The old 
Cucaraehn allile, which way nuppoead to l>e dead be\«nd 
resurrection haa come to life und aent down Kmooo 
ruble yard* into the Canal bur)lug live of the track*. 
Cucararha 1* luat to the south of Hold lllll aud u fvw 
days later G<m,0tK» cable yards of rock auvt clay broke 
away from Hold Hill Itself, leaving a cliff whUll la 
expected to contribute to another lutlf mtlllou uiblc 
yard*, lhirple Hill to the south of Cacaraelia, has Iteen 
weakened' on Ita north face and another million 
yards may add Ita quota from tills source A mile or 
two north of this polut another slide lias develoiwd. 
which may send down some two or three hundred tliou 
sand cubic yards Into the cut 

All of which look* very serious. Indeed, If wo lose our 
sense of proportion, but if the slides are big, so Is the 
capacity of the excavating plant The steam shovels 
will keep the prism free until the cut la water filled, 
and then the two new dredges referred to above, each 
capable of taking out some twenty tons of material 
at a alugle scoop, and removing between them a mtlllou 
cubic yards per mouth or more, will easily control the 
situation until Culebra shall Busily cease to slide. 

State Varna Federal Control of the National 
Foreate 

B ECAUSE to be forwamed la to be fore¬ 
armed, the HvtxwTiru Amkoiv-an wishes with 
gnat emphasis to draw attention to (ho fact 
(hat a strung movement la on foot throughout certain 
sections of the country, and In Congrew Itself, to break 
down the system of national forest protection, by I uni 
lug the national forests over to the statue. Such a 
movement If aucceaaful, would be a blow not only to 
forest protection, but to the whole movement for the 
conservation of the national resources of the 1 nlted 
States. 

One of the fluest accomplishments of the Bouscrelt 
administration waa the legislation which was designed 
to protect the national resources of the country and 
»ccu?P their future prenervation and wise and equtt 
uble development Thin legislation met the national 
demand that the private exploitation of the forests, 
water )lowers and mlnarnl binds of the country be 
abolished or at least controlled. It was run Hied 
that such control should be exe r cised, not by the vari 
oos States iu which the natural leoooreca happened to 


be located, but directly and solely by the Federal Gov¬ 
ernment 

Although the irnvimant In favor of coun e r v atloc waa 
national In Its scope and popularity, K aroused the hit¬ 
ler antagonism of those vested interrata, which, under 
the old conditions were able to acquire and exploit the 
nation's resources to their own personal and enormous 
profit The friends of auuwn attou have realised from 
the very first that It waa only a question of time when 
these Interests would Join In a concerted and active 
movement for the modification. If not for the repeal 
of the recently-enacted lews. At the present time, the 
agitation baa taken the fora of a struggle to remove 
the national foreeta from federal control and cede them 
to the State* In which they are located. The move¬ 
ment, which haa been growing In strength daring the 
pest few months, first assumed serious proportion* 
about four yearn ago, when State versus Federal con 
trol of the natural resource* waa made a plank in 
many of the State platforms. That great activity la 
being displayed will be realised when It la stated that 
daring the present Congress fourteen bills bare been 
Introduced, which are aimed more or lew directly at 
transferring to the States the natural resources which 
nru now under Federal control The policy advocated 
in these Dills has been openly and strongly supported 
by many members in Congress. 

The Nitre way to defeat this conspiracy U to give It 
the widest publicity ami Inform the general public as 
to the true foots of the case Ho far os the netloual 
forest n are concerned, there are two principal reasons 
why they should not be turned over to the western 
Males. One la that the Mtep would Involve a waste of 
money and effort, nod tlie other In that the States are 
niff turn lulled for the task. Mate control of the for 
esta In tbo pant, Indeed, baa not only been Incompetent, 
hut (and this la a much mure w-riuUH matter), It haa 
not been done with a single eye to the public Interest. 

Th» arguments against .State control has a twofold 
as|iect In the first place, the liaHoual foreala and 
Indeed all national resources do not concern merely the 
luierestM of tbo one aoetlou of the country in which 
they lie Rivers and forests, mineral veins aisl mens 
nrcs, (lie entile ranges ami the public land Itself, do 
not stop n( the Mate line < ertabily their administra¬ 
tion In the Interests of all the people of the country 
cunnot stop at tlio Hlate line If their nsefnluesa Is 
to lie dev chas'd to the fullest degree und for the benefit 
of the whole ja-ople nml the Whole country they must 
Is- administered under national isillcles, decided from 
tin wit hum 1 ]silut of view 

The other argument for Federal control Is based upon 
the undeniable fort lliut. If the natural resources were 
placed under Hlute control, we should he subjected In 
an i xtrerne degree to that political siiollntlon, which 
hss Hiroudy robbed the country of so much of Its birth 
right 

Is It not a significant feet that the most bitter opposl 
lion to conservation comes from iieoplo who have an 
Immediate or prusis-ctlve interest In the inrsonal ac¬ 
quisition of timber laud, coal water iiower, grazing, or 
any other of the natural resources belonging to tbo 
imiple at large? Why are tliese gentlemen such ardent 
advocate* of State control? Why are they so reluctant 
to leave the control In (he hands of the Federal authori¬ 
ties. linn they blame the country at large If It looks 
with suspicion upon arguments for Mato control, which 
It Is asked to belli ve are based solely upon the abstract 
principle of Hlate rights? 

The Automatic and Injyerent Stability of 
Aeroplanes. 

W HILE automatic transverse stability la 
much to he desired lu aeroplanea, fore-ond- 
nft or longitudinal stability la of greater 
Importance, na nearly all the fetal accidents dm to 
fealty stability, occur as a result of diving, which 
would not happen, or at leant would be corrected, if 
aeroplanes had sufficient longitudinal stability, or If 
they were provided with anltable devices to tiring them 
automatically hack to n level keel Home attempt* 
bars been 'made to construct such devices, and one of 
them—the Dontre stabilizer—has been found to work 
fairly well, but of Is to more attention has bean given 
to dfolgulng machines which will have Inherent stabil¬ 
ity to a Urge degree, aud thus will not depend upon 
automatic devices, which may sometimes fell, for the 
malDteu anto ot equilibrium. 

XgriltfGgppte* of the two method* of producing lat¬ 
ere!balance are a >-shaped body and dihedral eagle 
of the wings, typified in otoeU* monoplane, and 

the use of a gyroeeope as proposed by Maxim ami 
others many years ago. 

Recently Elmer A Hperry has brought oat a method of 
automatic operation of the elevator and ailerons by 
mean* of comp re ssed air, the air valves bring controlled 
by two Hay gyMseopre weighing 3* pounds tech. Ow¬ 
ing to the gnat renritiveuem of the gyroscope, thtMtero- 
ptone can be kept on a practically even keei jA pH 


times, and also. ecoOrdtag to Mr. Sparry, Mfclte gtvgo 
antoakttegUy the prvperbahktog’eo tetter** 

Probably the tret idea Grit ooiaaa to the average fo- 
ventor who attempts to o u s atinet g t qn a ts m ot auto¬ 
matic stability for aeroptenaa, la teat of the pendatam. 
A low oenter of gravity naturally toads to make on gam- 
plane etabte, but the Wrights Claimed that la cc-unjottoo 
with a dihedral angle it would prodoos rolling, white 
might become eevore enough to empales the machine. 
Consequently flexible wing tips end trailing edges were 
need Instead by such mm as Mtrlte, whose monoplane 
waa described In Hutmjiucst, No. 1U38. Them work 
very well, but later development! suggest that the cen¬ 
ter of gravity can be placed low without the serious 
consequences predicted In the latest hydro-aeroplanes 
of the flying boat typo, notably the huge machine built 
by Votetn for 1L Dentate do la Mourthe (white has 
carried seven men for about an hoar), the aeoter of 
gravity la very tow olnoe most of the weight la In the 
boat-like body below the planes, yet these machine! 
have excellent stability 

The Moreen brothers, in France, early began experi¬ 
ment* with a pendulum scat for tbo purpose of work¬ 
ing the horlaontal rodder and maintaining the fore- 
and-aft stability Their experiment* have met with 
auereas for some time past, and the French government 
has recently purchased one of their monoplanes such 
as tee Illustrate and d e scribe an another page. The 
Wrights also have patented an automatic stability de¬ 
vice depending on a pendulum, but it baa nut yet been 
put on any of their commercial biplanes. A number 
of the French military biplanes are equipped with 
Doutre staUUanrs, which also maintain the fore-and-aft 
stability automatically This device consists of a rec¬ 
tangular vertical plate which la moved beck and forth 
by the varying air pressure, aud which operates valve# 
enabling compressed air to net the elevator properly 
It has been fully described In there columns. The 
French constructor, Nommer. has recently brought out 
an Improved device of this kind also. 

Even better than the aeroplane# equipped with auto¬ 
matic stabilisers are those which are Inherently stable, 
owing to tbelr shape. Foremost among such machines 
are the biplane* and monoplane* of Lieut. Dunne of 
England, which have given some noteworthy lairform- 
anecs such a* flying without human control for a quar¬ 
ter of an hour or more* The Dunne machines are 
\ Mba|s*d In plan, the aims of the V being at the front 
and there In-lug no rudders or talL The wing* slope 
downwardly to the rear In an Inverse dihedral, and lie- 
aldi-e they have a constantly varying camber from the 
ape* nf the V to Its ends 

The most recent machine having automatic stability to 
the Drswelckl following-surface monoplane which waa 
exhibited at the hurt. Faria Ha Ion This machine la of the 
latngley type. Ita chief point of Interest la that the 
wings forming the following surface are set at a 
fl-degree lew angle with the hortoonUl than are those 
of the front surface. The result la as great a lift from 
the rear piano aa from the front ono and the produc¬ 
tion of righting couples that counteract diving and keep 
the machine on an even keel The machine waa de¬ 
signed h* the result of experiment* made In the FUffd 
aerodynamic laboratory It haa not been tested to any 
extent up to the present Mr Robert D Andrews, in 
this country, conceived a glider along similar linen, and 
haa tested It lu small models with encouraging remits. 
HJa rear surface la placed at a negative angle with 
the borUoutal and the ends of the planes are connected 
together The principle In different from the DrawdckJ, 
but the remit Is similar lu the production of automatic 
stability An account of the Drowelekl machine ap¬ 
pears on page 187, aud full detallN of tbe experiments 
that tod up to its comrtructlon are given lu tbe current 


A Bill to Increase Patent Fee* 

I T la difficult to anderatand why It Is nec e ss a ry to 
Increase filing foe* in patent applications from ftlS 
to 3911 a* proposed by Mr Uulkley in a bill recently 
Introduced by hjm in tbe House of Representatives. 
Up to the pr e ren tHme about 37,004000 haa bate earned 
by the United States Patent Office Id few. and turoed 
into ten Treasury of the United Mates. Obviously the 
Patent Office Is not In need of money, It more than 
earn* mough to pay for tee coat of examining patent 
case*. If anything. Inventors' tees should be reduced, 
for it In certainly not a function of' Oorernmeot to amke 
money oat of a claw of note who enrich this Oto mt ry 
by hundreds of muttons of doflaru rad many ot abate 
begin their careen to anythin* hut easy dftnmtetanee* 


ported Jfcat a aottadiag-haDooai ton* hp from tho Ob- 
««» sto r y of Paris, tee b**dqaarUr* of upper-sir re* 
oeorte to Italy, attained % raptaoada pt ed aMtedft 
«f tM ttJtoa. Tho-pioriera Kterd, M.lft mites, waa 
mad* at the Royal OWvatovy of Mflata, Jom WR,. 
W» tho American retard, 11M tofcte, waa mod* ok 
fern, 8, p, 84f*Mter,l* ltiA 
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dinet from the United State* to Oennany wu sent 
da January 17th from Bayville, Lon* Island end re- 
eatred at the Naaea tower near Berlin, Germany The 
dbtaaoe id about 3,800 mile*. Heretofore it ha* been 
num m ar y to relay wtnleoe m essag e* to Berlin and other 
point* on the European continent. 

E het ri fleatlo* of Loodoa Railways.—The London and 
Northwestern and the London and Southwestern rail¬ 
way oompowe* ore about to aorry out an Important 
dootrlfloation aehema involving over 160 mile* of traek 
In the metropolis. Direct current at 000 volts will be 
employed, with third and fourth rails, the trains being 
operated by the multiple-unit system The sehomo 
Include# connection with the entire underground rail¬ 
way system of London 

Hage Mact rtc Oort—To advertise the Boston Edison 
Company, a large electric sign has been set up in that 
oily measuring over all M feet In width by flOH in 
height The sign contains a dock with the dial 34 feet 
in diameter, at each side of which sra columns studded 
with electric lamps. The minute hand of the cloak is lft H 
feet long and weighs 488 pounds while the hoar hand is 
14 feet 4 inches long, weighing 380 pounds. The total 
weight of the structure Is 16 tons. Altogether there are 
0,323 lamps used in the sign 

Cartoon Deatrnettoa of fireproof Cables.—In a very 
serious Ore which recently occurred In an English dec- 
trio generating station ocrtaln cabins, made with an out¬ 
side covering of Are proof braid, were destroyed by Are in 
a remarkable way The origin of the Are was a compara¬ 
tively small blase that had been started by an accidental 
short circuit. Although this first Are was promptly ax 
tinguished. It seems that the short circuit had enormously 
overloaded the Ant-mentioned cables, to the point nf 
beating their stranded copper cores red hot Thu expan¬ 
sion of the oores rent the fireproof braiding, exposing llm 
rubber insulation underneath to the air so that it bunt 
Into flame. 

HectricoHy-drives Ship Machinery— A new English 
passenger and freight ship Is fitted with electric motor- 
driven auxiliaries—one windlass, two winches, ms crane* 
and two warping capstans—supplied with current from 
a central eieotrio generating plant The machinery was 
especially designed for the rapid and quiet handling uf 
cargo, and the dec trio drive gives a greater over-all effi¬ 
ciently than steam equipment, as the prime muver is a 
single largo unit in whieh the steam is used very eoo- 
nomieally compared to the waste In the ordinary ‘donkey 
engine " Furthermore, the losses in steam pipes leading 
to each such engine from the hollers, by radiation and 
leakage, ore eliminated, and the equipment does not 
have to bo “warmed up," but is always ready to run 

Wtrsiess Telegraphy Without Grasnd Cessed ton — 
The new wireless telegraph station at Fremantle, Aus¬ 
tralia, which has just opened communication with Syd¬ 
ney, across the 3,600 mile width of the continent of Aus¬ 
tralia, Is operated without a ground oonneetlon in the 
ordinary sense On amount of the extreme dryness of 
the sandy toll at Fremantle (there is absolutely no nun 
during the six or seven summer months, and the under¬ 
ground water Is at a great depth bolow the surface) a 
satisfactory ground oonnootlon could nut bo established 
readily Accordingly an insulated counterpoise is em¬ 
ployed instead, constituting the lower element of the 
electrically vibrating drauit of which the antenna is the 
upper dement The counterpoise oonsists of about a 
hundred Insulated wires radiating out from the antenna 
tower and joined and supported by three oonoentrie cir¬ 
cles of wire. The web thus formed is supported on poles 
which are higher toward the center and lower at the outer 
edge, making a flattened cone-shaped network whieh 
gives an open shape to the vibratory circuit, insuring 
sathfaetary radiation and a more outward reflection of 
the wares from the counterpoise 

British Electric Weldlag Practice.—A recent paper on 
elec trio welding declares that redstanm methods, in 
which the hoot is generated just at the spot where it is 
required, alone give true welding, every other prooeee, 
elmtrioal or other, involving the fusing at the two metals 
together With an alternating current tnnrformcr the 
oturent required varies according to the rise and nature 
of the work—from SO amperes for a small wire welder up 
to 73,000 amperes on a large tire welder, Resistance 
wrfdlng la simple, > reliable, speedy, and eoo- 

nomfaal In quantity production Chain Hah* , for exam¬ 
ple, may ha welded at the rate of 10 to 15 pw minute. A 
tire welder can avenge 838 tins of different si— per 
weak, and spot welder* oen make 85,000 welds per week 
The thermal eOatonsy of cico trie welding is as high oa 76 


emit, which com pane favorably with had welding. 
Indaad read steal eon be welded very ratto fl eturfly. 
though hJgh-earhoa steel (04 per <—t —boa) dose not 
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Sekaee 

The Uaasaal TwMdHy ef the Atmosphere, whieh be¬ 
gan lost June and appears to have continued through the 
summer and autumn, is to be made the subject of an 
Investigation by the U 8 Weather Bureau A circular 
requesting notes of any observations that have been 
made of this phenomenon bos heen addressed by the 
bureau to a number of astronomers and meteorologists. 

A Prise ef 1,000 Marks has lieen awarded by the Ger¬ 
man Meteorological Society to Mr Ernest Oold, of tho 
British Meteorological Office, for the best discussion of 
the results of the Internationa] investigations of the upper 
air Mr Gold, who la only 31 years old, la pniliahly the 
highest English authority on dynamic meteorology, and 
is one of the brilliant group or Cambridge men who have 
given the British meteorological service its present con¬ 
spicuous position in the snentific world 

The Source of the Kengo - A telegram from Hakanta, 
Belgian Kongo, announnee that the Gennsu officer, 
Lieut GriLts, who in 1000 crossed Africa in a motor-car, 
has now accomplished the same feat by motor-boat- The 
most important geographical result of the enterprise 
appears to be the discovery (hat there w a continuous 
waterway from the souroe of the Cbambesi, in northern 
Rhodesia, to the River Kongo, which Is thus proved to 
be the longest river in Afnoa 

Sadism and Us Series of Bodto-scUvs Etomeats.-ln 
a recent number of Artracr, Prof F ( Brown discusses 
the evidence that sodium belongs to s radio-active senes 
of dements ‘Geophysics," he assures us 'furnishes 
two distinct lines of evidence whuh favor the hypothesis 
that sodium belongs to a senes of nuliu-anlive elements. 
The first Is hosed on the age of tho earth as determined by 
radio-active data and by the accumulation of sodium In 
tho ocean The second Is hosed on the relative accumu¬ 
lation in the ocean of sodium compared to chlorine, taken 
In connection with the relative annuul output of these 
two elements by the rivers " 

New Radto-telegrapklc Stations In Ue Arrtir - In view 
of the attempts nos under wnv U> accomplish the North¬ 
east Passage and the inuch-disrussed question of estab¬ 
lishing regular trade-routes liv water to the An tiu roast 
of HiIhtuv, great interest will be felt in Irilh scientific and 
commercial circle* in the announcement that the Rus¬ 
sian government Is Inslallmg radio-telegraphlo Hi at ions 
at the entrances to the Hoa or Kara, vl* at Vaigach 
Island Yugnr Strait and Morose la Himsvftrr vessels 
Imuud for that mu will be ahl< to lie in safe horlsir uL 
Vardo or Arrhangil until thty are adviwxl by wireless 
that the passages are free from ioe 

The Plants, Animals and Birds or the Bible have been 
made the subject of a special exhibition in the Natural 
History Department of the British Museum, Mouth 
Kensington, and the trustees of the museum havi pule- 
linhed on interesting ' Guide ’ lo the eolloetion Among 
the striking bits or information contained m this work 
are the following The common fowl Is not moutioticd 
in the Old Testament, and was pmliahly introduced into 
Palestine after the Roman oonquest The unicorn of 
Uin Old Testament was prohahly the Syrian aurochs, 
now extinct That the “behemoth" was not the hippo¬ 
potamus is made probable by the fact that there is no 
record of the latter animal In Hvna or Palestine in his¬ 
torical times The • tares ' of the Bible were darnel 
grasses, whose seeds are poisonous, the “rose was pro- 
Istilly the narcissus, while tbo “lily ' was tin, poppy 

The Rarest Progress of Artlsometry is discussed by 
Dr J Maurer, president of the International (-omrtiis- 
don on Bo lor Radiation, in the recently published report 
of the last meeting of that organisation held at Vienna 
in Beptemher, 1012 For years measurements of solar 
radiation wore made In various parts of the world with a 
number of mutually incomparable instruments, includ¬ 
ing some of very little scientific value, e. g , tho black-bulb 
thermometer The International Meteorological Confer- 
enoe held at Innsbruck, 1006, reoommended the universal 
use of tbo AngttrOm pyriheHometer, and this Instrument 
has since been employed at most large meteorological 
observatories, as well as in the onurae of special investiga¬ 
tions, as for instance on various mountains (Monte Rocs, 
BonnbUck, etc ) Thus science now finds itself in pos- 
•earion of a fairly Urge body of data on the Intensity of 
solar redUUon in different parts of the world obtained 
by identical and appruxinately accurate methods, a 
class of Information the need nf which has been sorely 
felt In meteorology Unfortunately, however, doubts 
have recently been oast upon the complete retUbUJty of 
the A n gs trAm Instrument especially by Kimball, In 
America, who flub that this instrument gradually dete¬ 
riorates In accuracy A mare favorable view is token 
by Marten, of the Potsdam Observatory, and among 
Others opinion seems to be divided as to whether the 
Angstrikn pyrbsbometsr should be retained ss the 
standard. The dear-disk pyrbeUomrter of Abbot U 
oomteg into wide too. Tho* the Initial prohiran ip the 
mneh-needed world-wide study of solar radiation—the 
ywMf* ntisfOetary instrument—appears to be 


Aerowatkfl 

Tk« AitiMUto Libi iad tk* CmImm —In 

patent No 1048,630 Don W Harlow of Cleveland, 
Ohio presents an automobile radiator earing whieh la 
expanded al Its opposite sides in its upper portion beyond 
the normal outlines of the radiator and sleeves ore pro¬ 
vided within the expanded portions to receive the lamps 
so that the lamps are inclosed within tho radiator easing 

Another FlytBg-saeeUne Patent —In patent No 

1 040,316 Eli Poliak of Washington, D ( , assignor of 
one half to Edward K Clement of Washington D C, 
shows s flying maehme comprising two longitudinal 
evlindneal lushes which are connected at their ends to 
Turin an elongated integral rigid gas lug or envelope 
whieh ha* a greater width than depth and a longitudinal 
open space in winch a oar is huug the gas bog forming on 
aeroplane 

Plights Is Greece -Favored by fine weather, tabouret 
made a nuiiilier of over-ses flight* near Athens and after 
flying in thi n< ighhorhood of Halami* hi then name 
above the Acropolis and llie Parthenon aL a givat height 
Hu perforniannw at the Pi rams |*irt were witnessed by 
groat crowds of Rfiectators and also liy Lbu ministers of 
war and the navv In all these flight* he carried two 
paseungera on hoard, these lining the pilot* Ginnard and 
Bern I Thi latter is proceeding to join the Epiru* army 
with an aeroplane which lie is lo jnlot The Greek lieu¬ 
tenant* Notara* and Kamboros are embarking with 
Llinir Forman biplanes in order to join the same army 
Lieut Kamlwro* lately made some remarkable flights 
above the island* of the riigoan Bea U|Kin a Far man hydro¬ 
aeroplane 

As Incendiary Ballet.— 1 Test* have been made In Ger¬ 
many with a special projectile which la intended to repel 
dirigibles and whieh is designed not only to pierce a gas 
envelope but also to set tin to the gait. This projectile 
fired from tho old German nlle known as ‘model 71," 
which has a caliber uf 11 millimeters, is provided with 
little wings that open in flight under the influence of s 
spring, compressed while the projeetile Is *bll in the 
rifle harrol but expanded an soon as tboanuxxle is passed 
An ordinary bullet loaves such a small hole in an envelope 
that the gas eeeapos through it hut slowly The wings 
on the improved bullet tear a hole of appreciable size in 
the faline. What is more, they retard the bullet suffi¬ 
ciently to cause a frh lion dovioo to ignite fulminate 
non tamed in the bullet it is said that experiment* eon- 
ducted at Neumannswald gave encouraging result*. 

Another Proposed Transatlantic Flight - The aviator 
Beckmann nf (oiogne, is preparing to make a w muv- 
tional flight across tin Atlantic m xl spring from Europe 
to America. He iulinds to start from the Da Rocha 
( ape in west Mpain and fly across In Fere heirs the first 
of the A son's Islands, or I 14*> miles From there be is 
to attempt the flight scrum the ocean to Halifax, which 
will mean about 1,800 miles He will take on Imani 

2 000 pounds nf gasoline and oil, and is to fly for about 
11 hours at 00 milro an hour Tor the Arores Inp Then 
he will lake on 4,UX> |Miunds of gasoline and the flight 
to Halifax will last 22 hours at a sunn what slower spood 
Thu German transatlantic ms hine is to lie a monoplane 
of no less than 33 feel ui length and 60 feet spread, having 
a supporting surface ef 640 square feet Tho weight of 
the aeroplane is 1,8<X) pounds, and thi framing is of steel 
tubes It is lo have two n volvlng-cylinder motors each 
driving one propeller Wireless apparatus and search¬ 
lights will he earned on board This may bn another 
case where wireless will prove useful at sea 

New* of Buc — The Buc grounds near Versailles are 
bkdy to become tho leading aviation center in France 
Among the constmctoin, Ksnaull-16 Iteric, M Forman, 
H Forman and Bond have already installed head¬ 
quarters on the grounds, and at present Btfriot is 
establishing a model aerodrome of considerable size The 
work is, in fact, nearly finished, and the new quarters, 
built entirely of hnck, comprise a main building used a* 
an immense hangar, with two wings of two storirs each 
The great hall of 171) feet in length U able to house quite 
a number of aeroplanes, and counting the repair shop* 
which lie at each end, the building is in reahly over 
300 feet long In Uie wings there are installed oa the 
ground floor the offlees and a store room with extra 
part* for aeroplanes, besides a good-sized workshop On 
the second floor are the apartments used by the pupils, 
workmen, guards, etc BISnot also ho* dwelling quarters 
here so os to be aide to wurk when need tie Adjoining thi 
main building are two metallic hangars which alreodv 
contain several aeroplanes It is exported to have about 
26 aeroplanes in use for instruction of pilots, al the 
start. Behind the hangars will lie built the automobile 
■beds, and tippq the main road is to be erected a monu¬ 
mental entry for the Blflnol aerodrome which will oust 
138,000 alone The track of tho aerodrome is already 
traced, and It trill be oT unusual sue H runs around 
the Buc fort and incloses no less than 600 w res M 
CoUlp, who ho* already trained 260 pilots in tho Phu and 
Stamp* BMriot whoob, i* to have charge of the aero¬ 
drome. 



The Volte- op era te d Typewriter 

A NAMSIH (lie pliyidcal operation of taking down 
diet m Inn on Uh* typewriter The dictator pro- 
uoiiihvh n wiirtl »ny “met" ami wlllilii a fraction of a 
Hccund Hie letterH “m-e-t ure striKk upon the machine 
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trembles and asperated into four reed* by cutting It 
aiwrt at the cent** It la arttaat that than* raeda 
would vibrato mot* or lea* according to Urn sound, Just 
ua a telephone reed tot (Uaphracm would. 

With this crude apparatus, which la shown In the 




ArekHeetera tm the haew Cn tt -I 





paratus, which In abown In the IV don tho friendly spirit kt whU* the erttfctnmn an* 

-accompanying pho- seated by the two adjoining aketefcae at the bottom 

16 V PC togrnph, the in Ten of thin pun U made The character o< the par- 

tor kun nooceeded mnneot moeoury work slang the Panama Ohpul in nucb 

In rococdlng on the that It dona not admit of much architectural adongMt 

„ typewriter all the or expreaaton, and in Tlew of the ma gn i tu de of the 

voweln and the eon- huge moootlthlo me now which conetttute the looks, spot 

* eonant “P" The ways, ate., we think It will be agreed that the atm- 

eonnoanat noundn pildty which characterlass them worts In appropriate, 

are much more dlf- At the name time, In the doa l gnlng of the nubordlnate 

ftcult to reproduce or neonanory structures, ouch aa power bousae, range 

towers or Ughthouma for 

1 marking the course of the 

vessels, and the permanent 
buildings for housing the op¬ 
era ting and military forces, 
we think that great care 
should bo taken to render 
them architecturally bar- 
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It fat provided with on automatic stabiliser He claims 
that ho has flown thirty-five minutes without touching 
a lever, steering with bis feet. By wtmt the writer saw 
In a short flight, bo believes that the feat Is possible In 

guod weather 

It has provision both for automatic stability and for 
personal control The lateral automatic stability Is 
secured partly by the iriug shape, partly by the low 
p la cement of the mass center These are old and 
obvlooe derices which serve In favorable weather and 
In easy maneuvers. Longitudinal automatic staliimv 
la secured by placing the pilot In a pendulum seat 
shielded from the wind, movable only In n fore-anil aft 
direction, and actuating control cords running back to 
the horizontal rudder This general pendulum device 
for automatic control has formed the basis of many 
patents, bat as here applied has some noteworthy fen) 
ares presently to be Indicated, 

As to the mechanism for persuual control, the steer 
lug Is done by the feet working cords connected with 
s rear vertical rudder, the lateral poise Is effected by 
ailerons operable by a special lever, the longitudinal 
is* too it obtained by another special lever iqierarliig the 
borlaontal rudder All these personal control devices 
are old and well known. 

The moot Interesting feature of the Moreau mono¬ 
plane la the combination of arrangements for longl 
tudlnal control As already stated, the rear burtrental 
rudder la operable automatically by tho pilot's wait 
movable only lengthwise of the machine, and manually 
by a special band lever Bui, furthermore, there Is a 
brake operable either by the hand actuating a lever or 
by the wind acting on a pressure plate, whose func¬ 
tion Is to lock the pendulum seat so that the uholi 
machine becomes, for the time of braking, as one rigid 
body Thus the aeroplane la instantly convertible from 
one having either manual or anlomatlc control to one 
having only manual control, and In either «ase It has 
considerable Inherent stability by virtue of Us shn]ie 
and low center of mass. 

The pilot-seat lwndulum of Moreau’s monoplane 
which has also characterised the designs of other In 
venters, has the advantage of exerting sultlctent force 
to work the control wires unaided by auxiliary pnwvr, 
whereas the light pendulum controls so frequently pro¬ 
posed, during the past generation or more, for auto¬ 
matic stabilising, require some Intermediate median 
bun and a special source of power, such as comi erased 
air, or gearing driven by the motor, de But It may bo 
observed also that the period of vibration of tlm larger 
I tend ilium la longer than need bo for a small one, anil 
lienee In some circumstances Us action may nut 
be quits oo prompt. The Ideal aeroplane 
iwudulum would always maintain a 
fixed direction, or. If disturbed, would 
promptly and wtlhont oscillation tv- 
sumo Its normal direction, say the vertl 
cal Lika the magnetic needle, it would 
bn unaffected by sudden shifting or accel 
era lion of Its pivot The aeroplane could 
then be given a definite poise with respect 
the normal position of Its pendulum, with 
tbe assurance that the poise would In gen¬ 
eral be uniform. But tbe ordinary pendu 
lum when Its pivot Is accelerated trails 
Tersely to tbe lino of suspension, prompt 
ly deviates from the natural plumb, to 
which It tends to return for repose grad¬ 
ually after me or more vibrations. Tbe 
more frequent and prolonged these cadi 
latinos, tbe mors unsteady tho control of 


If for example, the aeroplane Is accel 
i rated on Its path, as when starting along 
the earth, or whan tbe propeller thrust 
suddenly increases, tbe pendulum tends to 
lag behind, thereby changing the angle uf 
l oe rudder more, perhaps, than the ctrcum 
Hinucea require. If any change at all pc 
desirable at tbe Instant. Conversely in 
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view, showing aviator and 



Near view of the pendulum seal 

pilot daring much of Mu* time wen if It ciniiiot In de- 
liondcd utsiii to save him III I ho must seven nlniusphcrlc 
conditions It mnv he expected therefore, flial If nothing 
belter lie forthcoming, thu pendulum control will will 
favor with Homo aviators, as 11 convenient snxlllarv If 
nut as a life premrver Mill It mnat lie remarked that 



dmly diminishes, the pendulum swings 
ahead of its natural plumb position with 
■ mossqneut dlarorbiag effect on tbe even 
ness of tbe straight forward flight, But 
U a brake be available, which a atoms tl- 
esny Mho the pendulum daring certain 
extraordinary a cc e le r a tions of tbd aero- 
Ptane. «ae to soddeq chaagas of propell er 
thru* or saddest wtnd guotfa, these vlokrat 
iepts of the peedmhus spa their sou- 
» rthfflfldiU efforts sW ofev - * 


the 
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although practical automatic controls of Tarlotu pendu 
lum types, as well as other kinds, have been shown 

by their Inventors to he uechanlcally opera I he, thuy 

I law not made remarkable headway toward general 

adoidlou, either by iqwnitum or by manufacturers of 

avropbram. Those remarks apply to pendulums of ordi¬ 
nary type, whether working the controls directly by 
their own weight or through Intermedinry gear Invoh 
lug eleclric clutches, comprewed air cylinders, or tbe 
power of the aeroplane motor 
In closing reference may he made to an automatic 
stabiliser governed by mi exlmordluarv pendulum. Mr 
John Tarlsix of Washington bus pivoted a Imr pendu 
Inin si ltd center of gravity so as to ululate disturb 
sure duo to Huddeu shifting or acceleration of Its axis. 
In order to endow It with a lendiucy to stand plumb, 
one end Is matin bulbous aud tbe whole Is Immersed 
In a liquid contained In a box mounted on llie aero¬ 
plane Tbe pendulum Is used In iqierato a clutch, 
whirohy the power or the motor mnv be engaged to 
work the mmlml wires of llie. aeroplunc The Turbos 
stabiliser when mounted on n blpluiu of tbe ( urtlsa 
type enabled It to maintain a lev, 1 |silsi In cross¬ 
cut u I rv flying and to flv contliiuouslv round a «urvcd 
course, steadily maintaining a given lamk In calm air, 
anil promidly returning to Its iircscrllssl isdsc when 
navigating disturbed air Vs witnessed by tbe writer. 
In 1011 It was used to control only I lie n Herons, lad It 
can ns well lie applied to eoniml the lioriwinlal rudder 
The tnreidor claims for this stnblllxer till tho merits of 
those iqs-rated by common itenilnlunis plus tho add! 
tIons I advantage that his is-udultim Is unaffected In 
witlcallty by uny acceleration of the aeroplane due to 
sudden change In the pnqieller thrust etc ns olwerved 
for llie Moreau machine Tin* cornstness of the prin 
rl pie of I ho Tarlsix |M>iidu)utn ui ny lw left to fin In 
Itllllou Ilf the reader or us an exercise for Ills skill In 
livdnuueclianles. The question Is Win tin r n jnndu 
lum pivoted at Its centroid mid more buoy nut In Its 
uiqier limn In Its lower purl will preserve Its vt rilcullty 
while Us axis Is Islng transversely act It ruled? 

The Drzewiecki Following Surface Aeroplane 
With Inherent Longitudinal Stability 

T HIS machine 1 h dlstlintly of llie Isingby ty|s> and 
II Is th< outcome of the various foreign nan bines 
of thi ■ unnril ly (a origlnured by tho \olslim several 
vosrs ago, nnd first tried by Hanlon l>umont In Ills ortg 
Inul at roplnne—the first benv ler Ihiili nlr mnrliliie to 
fit In France The < aruinl lyfie consists of u long 
Isslv cum lug the elevator aud verticil I rudder at the 
front end Slid tho supporting surfaces ul the rear cud 
Tho nvlHtor was placed Just In front of the pin lies In 
the lssly mid the motor whs placed nt the ronr |sirt 
of the lower plane ns In the usual biplane Tin lirxc- 
ulis-kl machine, buwevir baa Imtli aurfaces of the 
saute alxe and both lift ulsiut the aume 
amount Both the men and the motor are 
placed In tlie Isidy between the two sup- 
INVrilug surfaces, while the iinqiellir Is 
limited at the rtxir end of the Isvdy be¬ 
hind llie second plnne The center of 
gravity Is prsitlcally at the eenlir of the 
fuselage liair wav helwein tin two sur 
faces. Tills Is lni|mrtaut as the position 
of the center of gravity Inllnences the 
dlrectlou of llie correcting couple when 
the maclilue tends to lose Us lialancv, and 
also affects the magnitude of this couple. 
The nun him Is In In lien] In such a way 
tluil In ordinary flight the front surfnee 
has an angle of H degrees, anil the rear 
aII angh of B degrees There Is. therefore 
a dihedral angle of I degrees la tween the 
two surfaces In a longitudinal direction 
I tie front plain has the profile curie of 
I be No H Klffel surfuee which gives nt 
s degrees, a lift of A ,/ 0IH5-S time 

lleally wlilli (hi rear plane hns the pro 
file curve of the No 11 lilt Hffel surface 
(Blfiriot No. .1 bla), whli.li glvis nt 5 
degrees a lift of Aft^OUIl iipiiroximul, 
ly Moreover, because of the illtTcrem-i 
In the two planes, the total lift of ill, 
front one varies less qultklv I bon Him of 
the rear when the angle of liitlibnc* 

• liangea. If then fort Hi, machine gils 
out of eviulllhrlnni or In otlnr wuriU If 
Hie two llfls of the Trout and rear plum -■ 
no longer Imlmicc each otlnr with respect 
to the etiiiir of gravity, mid the nine him 
tends to rear the lift of the second sur 
face Increases more quickly Hum that of 
tin front one nnd n conplt Is diviliqieil 
Hint tends to raise the rear of Hu nun blue 
and correct the Increase In the uncles of 
Incidence of tlie two surfaces (see din 
In the ease of a dlvi whin tin 
angles of Incidence of tbe twe surfaces 


a difference of 5 degrees 


malt* of Biel's gram) 
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diminish, the difference in lift of the two planes occur* 
In nil opposite manner, and the greater lift of tbo front 
one bring* the machine up to an even keel once more 
Thl* principle win tried out In the Eiffel laboratory 
on a model one tenth tlie xlae of a full Mixed mo chine. 
The in»d< I wiih NUHiieiided at dlfforcnt nuglus of Ind 
deuce and tile experiment* proved tluit ll In |NNWlble tu 
olituln lonicttuilliuil automatlr stability by the urraug*- 
inenl of the pin nee shown III the diagram whereby the 
rear plum 1m Mel nt an ungle of 1 degree* lew than 
i hi front oik. Murentor, 11 linn I wen proved by ex|ieri 
meat Hint when Ihe planeH both haw the nhuih angle, 
the lift of the Necond om I* pnicMcnlly nothing. If 
tin necond plane 1 m idven fi degree* Iokh angle than 
Hie front one the re Im no lift nt all but rather a 
downward fnne If the necond plum* line Iuhm angle 
ill -’>4 (Ugnt* Ilian the front one however, the lift 
produced In practically the mime am that of the frout 
outi an tlmt In addition to obtaining automatic eta 
blllty ii lift an great or greater than that obtained 
with an ordinary biplane In to lie had. Theee reaulta 
wero obtained exiwrlmcntnlly by Klffel und‘M line- 
wleckl conHlructed UIm mnihlne In accordance with 
Hum The forward wing* ran he fumed stout their 
axe* In order to com* t the lateral Im lance and also 
to lucres h< or dvrnxiM tlielr angle of Incidence when 
It I* di-Hlreil lo rlwe or ili-wilid Kuril wing I* built 
about n cwnlml N|mr that turn* In a hall Inuring and 
Ihey cun bo oiioratod wpurutely or together by meaua 
of two leiil* The twin terriisl rudder* on the end* 
or llu rrar wing* cun he Mimed Inward acmw* the 
machine ill right angle* with II* ax la. In order to form 
a braki win n Lbt mnihlne make* a andden descent. 
The mol or used I* a 70 horse-tower I at tor and the 
niuchlm la provided with oleo-pueunuillt *hock absorle 
era no arranged that the moment the wheel* strike the 
ground n skid Is (brown downward In contact with the 
soil nclliig as n brake 

In llie iwges of the current HncRTinc Aueiui an 
Hucplkment will lie found a dtscuKalou of the duNlgn 
from the aerodynamic st«in)]s>lnt. 

New Type* for the JapeMee Navy 

By Oscar Parks* 

T I1K slater ships, * Kawachl," which was commis¬ 
sioned last year, and ‘ Hetnu,' due for completion 
thin year, are Jnisin* first all big gun *hlpn to be built 
Their predecvtwor*. the Akl” aud HaLsuma • although 
often classed hh dreadnought*. wero Intermediates" 
like the Frem h I hint on mid the Hrltlsh ‘laird Nel 
aon" types, us they carried n main annamcuL of four 
12 Inch and twelve KMncIl gnus. The Kawachl Is 
the normal dcvelopiniHit of thew shliw, and In gimral 
design seems an inlurged • kutori' with 12 Inch guns 
replacing Hu HMnch ones at tho four corners of tbo 
*upor*lrii< lures. her twelve big guns lielug distributed 
after Ihe rarller (lermun fashlim, now discarded In 
that and oilier navies In fin or of the center Hue ar 
The KhwbcM displaces aome 20 7H0 ton*, 
g length over all 4*1 feet, beam, 
Ml feet and maximum draught 2sy, feet. Aa origin 
ully designed ahe was to have carried fourteen 12 Inch 
guns, with triple turret fort and aft and four twin 
IKMltlona atnldsbliw. but tbla was modified lu the earlier 
stages of eoiiHtruction to twelve guns, twin turret* re¬ 
placing the triple 

Her secondary battery uf ten (1-Inch pieces Is dla 
posed along tlu main deck the end guua being n<ce*sed 
to secure axial lire The 4 7 guua are mounted at the 
extreme l*>w ami stern and In Ihe supers!rueture*. 
Kite submerged torpedo tubes arc carried two bearing 
on each tirvmdatdv. and one astern. These fire the 18- 
incli Whlti head weapon 

Her prut 1*11011 consists of the usual complete Jajien 
v*e twit 12 Inch amldsbliw, tapering to S-lucb at the 
bow and slim which reaches to Ihe lower deck Above 
this la a tMneli siruke amidships, reaching to the bat 
tery deck, and lu>re the guns are behind fl-lnch armor 
A 3 Inch armor deck Incloaea tho ouglnaa and vital*. 
All the big gnu turrets are It Inches thick and are 
reported to have 12 Inch base*. 

Itoth hIiIim are turbine driven the ' Kawachl having 
> urtls engines and the ' Net an ’ Parsons. Ktcnm la gen 
• rated In Mlyulscrn tollers of standard Japanese pat 
11 m and thi ib-slgimd horse-|wwer of Jfl.nia) Is experted 
to product a speed or over 20 kuots. The coal supply 
I* piio phis normal and 2,nxi maximum. 

From our Illustrations It will be seen that the ship* 
prcwiit a Komew lint mill lie appearance owing to the 
|a>ciillHr fuiiia I Him ring und the two tripod mxstq of 
Ilrlllsli |n*Hi rn The Kowaihl" was laid down at 
Nun III Jauuarv llxxi and (lie Hetau at lokoHiika In 
April of I he name your but oalng to financial reasons tbe 
last named will mil be completed until some time lu lllll 
The buttlp-crulner Kongo Is one of a churn of four 
alil|w of 27 BOO tons displacement, and la under con 
utructlou at the Vickers yard, England. 


Tbe big gum weigh NO tons and are 4S caliber* long. 
They are mounted four forward and four aft, tbe sec¬ 
ond and third turrets bring raised “Michigan’' fashion 
to allow an axial fire of four, and a broadside of eight 
gun*. Along tbe upper deck *r* the fi-lncfa guns, and on 
I be tnrret to|« and upper works arc distributed sixteen 
smaller quick Ore pieeot. 

Official details of the armor and protection are lack 
lug, but reliable Information gives tbe belt os 10-inch 
amidships, tapering fore and aft and terminating aome 


Reneath this la an auxiliary belt which la vary deep, 
protecting the ship against under-water attack. Above 
I* a 7 inch stroke extending from the first to tbe fourth 
tnrret bases, and tbe battery Is behind 0-inch armor 
The protective deck Is 2 Inches thick. 

Her 14-Inch guns are In 014 laeh turrets with arm¬ 
ored bases of unknown but probably similar, thick 
ness. Driven by Parsons turbtnra of 00/100 nominal 
homo-power the Kongo” ha* a designed speed of 20 
knots, but 27 knots Is expected uf her 8be carries 
4,000 tons of coal and 1,000 ton* of oil fuel 
Of the four ships, tbe Kongo" was I 
January, 1011, and la to be completed early lu 1913. 
Tbe Tiaruna" (IHirtls turbines), “Klrishlma 1 and 
‘Tllyel” urn all building In Japan, and are due for oom 
p lotion I sit ween 1914 aud 101(1. 


DummhTi “Cold Light” 

R KI’OBTH of the exiwrlment* that M Dmsiaud, a 
t m ikI i savant, has been carrying on since 1009 at 
his 1’ohl Eight lAlsiralory," have nccaalonally filtered 
Inin Ihe iiew*|iaper columns. These reports, although 
ns a rule exaggerated and perverted, have created con 
sldcruhle curiosity alsiut Dusauud and his work While 
the discoveries be has mode will not “revolutionise 
electric lighting," as one recent press story p red Med, 
the tnitb remains that he lm« unified some old prln 
riple* to newly nml Ingeniously devised lighting appa 
rat us, and has conceived somo really startling applies 
Him* fur tbe latter On three occasions 
Uou* by Ihusaud have been presunled to 
body, the French Academy uf Science*, by Prof Branty 
of wireless telegraph fame. 

Dumudi apparatus, In its moat typical form, oon 
slats esoenMnlly of the following parts. 

1 A disk or wheel, with an 1 table mechanism for re¬ 
volving It 

2 A numtwr of tungsten filament lam]M (usually 1(1 
of them) spaced uniformly around the rim of the 
wheel The lam|m have small, closely colled Hlnment*. 
the whole filnmenl struedire In n single lamp occupy 
lng only 1U cubic millimeters, whereas the filament of 
an ordinary tungsten lamp encompasses a space some 
2,000 times as great The bulbs are small and round 
similar to those cunnnoiily used III automobile lioad- 
llghls. A battery or low voltage dynamo or transformer 
HUppIles the current 

1 A commntslor, keyed tu the shaft of the wheel 
which causes each lamp successively to be llgtited, for 
about 1/20 or a second only, as It passes a certain 
fixed point near the periphery of the whoel 

4 A projecting leu* *o designed and placed a* to 
receive the light ray* from tbo lamp*, a* each in tarn 
posses by tho fixed i*ilnt where It 1* lighted. 

For most pun**** (moving picture machine work 
for example) the wheel Is revolved at a speed of 10 or 
more revolutions |»r second, no that the optical effect, 
due to penvhilence of vision, Is that of a single steady 
continuous light emanating from a print For other 
pun***w, a* for example. In light house beacons, the 
wheel la revolved more slowly, so that the light 1* seen 
to be a succession of flashen. 

M Dussaud duds It possible, by maldng the appa 
ratu* of little inertia and using special mechanism, to 
atoii IlM wheal during Ihe twentlcth-of s second or no 
that each lamp is alight, so that the filament, while 
lighted, remain* stationary at tbe exact focus uf tb« 
len*. In the case of lamps with fairly large bullm, 
when necessary be mounts tbe filament off center, thus 
bringing It ucar enough to the Inclosing glass of the 
bulb for the llllle Incandescent coil to ha In focus. 

Thera nmy seem to be lAtblug startling in all this, 
but now ooraiw ihe simetacutar imrt of the performance. 
Using the spiwratus above described. Dtuswud find* 
that sure than hrkvi I Mr normal voltage can be im- 
pnmied oty Ihe l*mps, yet they will last for uernnl 
hour*, while tbe light la obtained at an economy of 
electrlogl energy absolutely unknown with any other 


There an two advantages la Duaaaud'* sehame at 
urim several lamps In rapid rotation, rather than a 
single lamp Cuntlunooxly In the first place, tbe Ufa 
of each filament lx Increased about twenty fold, since 
It 1* in commission only one twentieth of the dam. 
Hecondly, tbe bulbs do not have a chance to gat hot, 
a fact of great Importance when they ore used doee 


tbe Ught la a "cold Ught” In a double senes, very little 
beet Is evolved In proportion to the Ught delivered, and 
even that Uttle 1* so thoroughly dissipated that tbe 
apparatu* remains cool 

The light Intensity In a given direction may. of 
couran, be Increased by the uee of a reflector In add! 
tlon to tbe concentrating Iona. Duareud ha* two forma 
of apparatus employing reflector*, In one form the re¬ 
flector* are rigidly attached to tha lamp* on tbe wheel, 
and revolve with II, in the other form there la a single 


Tbe distinguishing principle of E 
may brat be stated in bia own words 
"Thl* method dissipate* tbe objectionable heattne 
effect of tbe electric current over a masks**! tarfmec 
whore it offer* no inconvenience, and concentrates tbe 


It i* needed.” 

With a consumption of only 100 watts of el 
energy—which will not produce even tbe smallest com¬ 
mercial arc light—Dnssand’s apparatus produces re¬ 
sults In projection work that would bo Impracticable 
with even the lament arcs manufactured. 

The application* that Duasand ha* discovered for his 
Invention hnve done more to bring it into public notice 
than has the mere fact that the light la Hurpoalngly 
efficient and Intense. And the man Is no dreamer 
Already be lias Induced tbe French Minister of Instruc¬ 
tion to give tbe “cold light” a thorough try-out in tbe 
i schools In connection with educational moving 
pictures exhibitions, while the Minister of War Is con 
sidering its applicability to military search Ught*. 

Owing to the comparatively high expense of bulb 
renewals with the Dussaud system, as weU a* tbe 
necessity of moving part*, one ia inclined to view with 
incredulity any claim* that It will over find much 
favor a* H general Ulumlnunt, although the Inventor 
rather naively suggiwts that it may be used with hri 
low inverted reflectors to produce beautiful Indirect 
lighting effects in drawing room*, conservatories, etc 
lls province seem* rather to embrace several specialised 
applications of electric lighting, to tho development of 
which he Is wisely confining his attention. 

Among these special applications is that of endoscopy 
or examinations of the Internal organs of the body 
Ho intense Is tho light that, when It Is placed under tbe 
hand the finger tones and prinetiml blood vessels are 
clearly seen. In many esse* it la believed that this 
towerful, cold light will enable bullets and other for¬ 
eign rnibatanccH to be located without the necessity of 
an X ray examination. totter* can be read, it I* said, 
even when wrapped in a down thicknesses of note 
paper and Inclosed In an envelope 

A second application, already mentioned, is that of 
cinematography Duanud claims that his apparatus 
will do away with the cumbrous moving picture ma 
chines and asbestos-lined cabinet* now In one. No shut 
ter will be necessary to cover the lens during the Inter 
val of 1/04 of a second between two xu oce sslve pic¬ 
tures, for that can be taken care of by the commutator, 
which muaea the Incandescent lamp to be extinguished 
during that interval Moreover, the present commer¬ 
cial dimension* of tbe positives, 8% X 10 centimeter*, 
can be reduced to 19 X 24 millimeters, owing to the pos¬ 
sibility of using leases of shorter focus. In fact, the 
“pocket moving picture machine” ia seen aa an Imml 
neat possibility Tbe cost of the lamp bulbs with the 
Dtnmaud machine I* about equal to the coat of current 
with an arc, but a eoimhterable saving la sold to result 
on account of the smaller Investment with the former 


ure; 1 


by doubling the Imprnwed voltage, a lamp normally 
requiring 1 watt per candle-tower 1* made to deliver 
Ught at an efficiency of aa W ]’ 0.1 He actually Im¬ 
presses 2)4 times the norma) voltage In certain appU- 
caIlona of tbe apparatus, such a* medical examinations 
of Interior part* of tbe body, and thereby raises the 
efficiency to 0.1 watt per candle, making a Ught twice 
aa that of the yellow flaming are, , 
laeraeaad . 

e from a glran hulk la te¬ 


la tlmt very fact that makes the “cold light” po 
Aa high-temperature radiation I* rich In the t 
ware fourths (blue, green, violet, ultra violet) 
ar* chemically the meet-active. It follow* that th 


machine in which the tamps 
quarts instead of glass, in or 
pathological effects uf tbe uftra-vfolet raya may be 
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Shall We Build Battle Cruisers? 

Every Big-gun Cruiser Would Mean One Less Battleship in the Fighting Line 

By R. D. Gatewood, Naval Constructor United States Navy 


1, There can be no doubt that there am teeny adher¬ 
ents of the new and very Interesting type of ships 
that han recently come Into being, variously termed 
'‘battle-cruisers," "cnriser-battleshllsC and “hlgh-speed- 
battleahine," and that there la considerable criticism of 
onr Navy Department, hoth In thin country and abroad, 
f»T not building them II would he dliBcult to say 
whether thin be doe to the fact that other powers have 
them and we have not, or (hat the type with Its greater 


popular mind, or that we really do need them. 

2 Involving aa It would a change of policy uud a 
very large expenditure of money, let ns consider the 
matter from every viewpoint before answering the quee 
tlon that forms the title of this article. 

Type 

S Those vessels lint came Into being in 1908 with 


would be very valuable for quick!) reaching a sea nut 
let, or occupying un advanced position of Imiwrtnnce 
or relieving a threatened base, or re-enfurring another 
fleet lu a given time all of them rdlea requiring high 
*Iieed as well as offensive power 

They would be useful as scouts but hero stocral 
things are likely to be overlooked. In the flnt jiIhco, 
the maximum speed of one of these cruisers cannot 
long bn maintained on sreount of the excessive cost 
consumption. At full speed, (hey will probably bum 
tbe equivalent of one thousand (1 UUO) ion* of coal 
per day Also it Is very questionable whether any com 
maoder lu-cblef would care to detach fur from tils 
hHtttexhliM vessels that could deliver such iwwerful 
blows In tbc fighting line Then, too, for anything but 
distant scouting the aeroplane Is undoubtedly going 
to bo sujierior to any ship. The strong claim made for 


nimtl lw tries at Ahoaklr, Trafalgar Lisa, Yslu 
Mnnlln, ShiiHhko, and Tsushima, there has always been 
a very declileil attempt to force the Issue of the action 
In tbe shortest possible time by massing the attack 
of nil possible units, and 1 Isdleve that In the last 
analysis, any such cruisers as we might cuustruct 
would, of necessity, o|s>rale lu tbe Hue of b 


9 bnglmid Is building this ty|ie because she already 
has «u extremely imwirful navy In conjunction with 
wblcli they can Is* used to tbe Is-st advantage and also 
because slut iiiwals them to protect ber rich sml widely 
separuled ooluulcs. tiennnny Is building them Isicause 
England Is, and because she seems able to afford both 
battle-cruisers and hnttleshl|w at the same time Just 
why Japan is building them at the exiiense of 
battleshlpa Is Indeed dlfllcult to sea, bnt that country 
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Photographing from a Skyrocket 

I T takes an active Imagination, surely, to am any 
■jtuimlbeUe relationship between a akyrocket and a 
camera—wi delicate 1 m the oue, uo Malerou* the other, 
but the teal whm uol liejond the I lower* of Mr Alfred 
Maul, who hue linked llie one to the utlier In a happy 
co-partncndilp the result* of which are ahown in the 
nccomiwiiijiiig excellent photograph taken by hlM device 
The nM ket-ciiniera n* It mlichl la- called wa* de- 
nlgned for nillllnry purpoHe* mid wan demoiwtrated be 
fore the thnuun military authorities with Much muccomb 
Mint It hue lm u otttclally accepted. Tho problem wua 
not mi en*\ mu nml the Inventor claim* to have hoen 
irjlnc to i"ht up three two wiry dlietlmllnr things for 
wiini tvw lw year*, fur It lin* taken that time to bliug 
tin di i h In ItM preHcut uialonlited iierfectlon 
Tin m-rouiptnivliig IlliiMtrnMon*. for which we are 
liuli hii il in the lllUKtralnl ImhiIuh Newt, xhow the 
i 111-.1 ruction of the caineru-cnrrylng rocket, the method 
■ if niuiiiilliik mid Bring It, Hud the way In which It la 
km* ked dou n and pocked on a light liaudoart fur traint- 
jHirtnt lull The uppormn* I* ilmcrlbed aa coualxtlng of 
ii mmern held Ui n iiilnled hood, at the top of which 
I* ii pnunniallc ileclric contact, and a bolder whlib 
cmitHlna a laimchuti mid the upper part of the rocket 
On I lie top of Ihi holder I* h to riiHrope which Mervca 


definition, that they oould aot fall to (It* vmlaabte In¬ 
formation regarding the strength and dlapoattloo of 
Uie enemy'* troop*, artillery end earth work*. 

The Eolarrewat of tho Aim Dub 

By tha Eagtlah Cirraaplalial of thefiriiettt. Aa^toaa 

T HAT great engineering work, aeoaod only In mag¬ 
nitude to the original c uu atr n otion, the enlarga- 
ment of the Aawan harrago acrooa the Nile, baa been 
completed. The work haa bean In program for Dearly 
Mix yearn, and although of a aomewhat delicate char¬ 
acter, It haa been carried through to com p l et ion with¬ 
out a aingle untoward incident 

When thle barrage waa find contemplated Sir Will 
lam Wlllcocks, the eminent Irrigating engineer, recom¬ 
mended that tlie gnat wall a cron* the river, 1 21 ml lea 
In length, ahould be of auActent height to Impound the 
water to a leiel of 114 meter* (880) feet above aea 
level, the maximum head of water Urn* obtained being 
20 meter* (NO feet), whereby the volume of water 
Htored would amount to NX,300,000.000 cubic feet In 
round number*. Thin seem* an enormoua volume, hut 
it wa* only a little mora than fifty per oent of that 
actually required to meet the need* of the country 
which could be nerved. 

I nforrunately, public opinion demanded the redoc- 


now with the old wort tax Skmjamtp kte mm- 
nmndad that, to boOdfeg up the sow ifeH d* dm gri- 
aoary, a «aoa ranging tops* A to A tarima ahould bo 
wt ""Hi anfiMact rime bad wad to balk tha taw 
peratara of the old and neW mgae** to become avail, 
whm they ware to be eoaneetod by oernant grouting. 

Aceordlagly, the new work wa* built up la front ef 
the (rid, and if** not connected to tha latter except by 
a number of atoai rod* of 114 Inch dUmeter and N feat 
In length, mink to a depth of 4 feet Into tho old work, 
and dlapoead at Interval* of about 3 feat « Inch**. 
Extreme care had to ba eserdaed to keep oat 
mristuro, and alao to prevent debrta from felling and 
eoUeating In tha apace between the two section*. 

Tha work of attaching the new maaonry to the dop¬ 
ing face of the dam had to he carried out during tha 
period* whan the alulcea were abut, temporary em¬ 
bankment* being Improvised with baga of aand to keep 
tha working area dry The work waa dona in separata 
aecttona, and aa it waa aproad over five seaso n s, ade¬ 
quate Mm* waa offered before the new and old parte 
of the work were connected by the grouting. Owing 
to the careful arrangements made by the con tract ora 
hi regard to labor, the programme, carefully prepared 
before the work waa started, waa carried out exactly 
aa planned, and the new parts of the wall stood folly 



to maintain the camera lii the dealred position for the 
anapalml The nUck of the mket la shunt fifteen feet 
In length, nnd It 1* fitted at lta lower end with wooden 
feather*. The whole nvkct la twenty feet In length 
nwl It weigh* nUiut eight v four lMvunda. The camera 
I* capable of taking light liy ten Inch platen. 

h’or giving the printer direction In firing the rocket 
1* mutinied In a Mpeclal form of ' gun-carriage ' which 
1 * niiinnled at ttw a|*‘x of n alonl triangular lm«e aud 
I* cniwhle of being elevntcil through hiiv range from 
Mn horlxontnl to nluetv degree*. When the rocket 1m 
llrid ihvlrlcally (from n distance of about 200 yard*) 
lln m ruMciqie In started. and. In alHint eight HeciaidN' 
linn lln iiickct with the camera reaebe* u height of 
hIniiii Jtkai fi*H When the rocket 1 m Inrulng Ht lh« 
hlglie*t point of ItM trajectory the camera being held 
III Mil prill* r illrcrttou, covering the field of vlow, by 
the gj'roMCui* Mu i-nimra Nhutter la releaaed aud tho 
phutogi h|iIi Im taken At the aamo moment a parachute, 
ahlih form* part of the iipparatiw In the head of the 
rocket, In net free and thi rocket divides Into two 
part*. The parachute ojs-n* and the whole of the 
mechanism rocket liefld, etc dnqm gently to the 
ground landing in about fifteen minute*. We reproduce 
some of the photograph* which have been taken with 
tbl* liutrnmont, aud they are au sharp and clear In 


tlou in the height of tbe barrage, and the Egyptian 
government responded to the popular outcry However, 
tbe amepded work waa designed In such a manner 
that. If the exigencies anae, the wall might be bright 
coed liy 6 meter* (20 feet) with perfect safety 

After fee barrage wa* opened aud Mie widespread 
benefits that were bretowed by the scheme became 
recognised, tbe mtatnke In reducing tbe bright of tbe 
Ktrocturo waa appreciated. The question aa to whether 
a greater volume of water might not be Impounded liy 
raining the crest of tbe barrage was dlacumed. Hlr 
Benjamin Baker stated that auefa au end could be 
achieved with complete safety, if carried out upon tbe 
line* he laid down He prepared the plana fur tha alter¬ 
ations. which involved Increasing the bright of tha 
barrage by B meter* (16.0 feet) and augmenting lta 
thickneea also by B merer*, in thi* way tbe water 
level would be raised by T meter* (28.4 feet), whereby 
the volume of stored water would be Increased from 
IfeaoaOQOpK to about 81,200,000,000 cubic feet 
Tbe co nt rac t, which waa estimated at 17.500,000, was 
handed over to tha wait-known British oootractora, Mr 
John Alrd k Company, who had bum reepoualMe for 
tho original works, and to whom wo are Indebted tor 
the ptradarioo to describe and Illustrate tha altera¬ 
tions. Tha Important' proble m we* the of tbe 


two yeera before the connecting bonding waa taken In 
hand. 

On tbe western ride the barrage terminate* In the 
structure forming the navigation lock- formerly there 
were four lifts to meet requirement* when tbe water 
waa Impounded, but lo tbe new work a fifth Uft had 
to be added. Hu far aa tbe kjqkj( era conoerned tbe 
walla of each have had to be rained, the extent of this 
Increase varying from lh.4 feat la tbe case of tbe 
upper lock to M.T feet In tbe ease of tbe fourth lock. 

Tbe alterations demanded extensive rearrangemants 
In connection with tbe kick gate*. Three, aa waa 
printed out hi the DuiairnMo A names* upon tbe open¬ 
ing of the original dam several year* ago, ale of a spe¬ 
cial Magic-leaf sliding type. Now, ay tbe water level 
has beta raised, the depth' of water to the upuerawet 
lock* Is very great, demandM* gates to* feat high, 
by » feet 4 inches wide while the other gate* erg 
00, Bfc. to and 30 feet In bright, respectively. Afefc 
U carried ou a carriage which rolls over a roller path 
carried partly oa a bascule tad partly ea tab wgH of 
tbe lock. On tha laud rid* a raema la pfavtoM.to 
tha wan to which the gate to carried mlm hottg are 
peering through tbe lodk. 

la tha o ltorotHna tha gates wufarittarmotod U4Q> 
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When the Aswan Barra** was Irat projected Sir William Wllleocks recommended that lu height ahouid be treat enough to Impound the water to a height 
of IM feet above the aea lord. The enormous rolnme of SMOO.OM.MO cabk feet which ahoald hare thus beta stored ap aeemed ao vastly in eacesa of the 
actual requirement* that, la response to public opinion, a lower height was adopted. Hie reduction proved a mistake, and now it baa been decided to 
heighten tha structure. Fortunately the necessity of this heightening was foreseen so that It can be easily carried out 













of >elflxi)ues In the ITado of Madrid Tim (lain 

of these imlntlugs has now boon determined—roughly 
al least—aa bolwoon two lnuidrod and throw hnndrod 
centuries ago. In days when Huropean man livedIn ouvoh 
and a to tbo flesh of iho aurochs. or Runqiean Moon 
Hotwcon that rurnole period and the duy—about 
thirty years ago—when I>on Marcollno Kautuulu flrsl 
had hla attention called, l>y bin little daughter to the 
figure of au aurncha on (he wall of the Allaiulra cay 
orn theao wurka of art had probably lioon hoou by no 
human aye They are only dlinly Tlalhle by the Hoaulv 
daylight whlrh fulla ujnm them Don Marenlluo wax 
buxj dinting for flint Implemoutx In the fltxir of the 
cavern and unearthing bonne which might tell him whnl 
the prehletorle toiwnla or the care wore In Die habit 
of eating, alien Ida llllle daughter, 1 miming at thn wall 
anddcnly exclaimed, Toro' Then by die light of 
candlea, they liegau the lnventlgullon of tbeae plcturex 
which have xlnn become fumutix, more particularly 
through tbo great monograph ( lei t'avorun d'.VIIn 
nslra ) imlillehed by M Kralle C'artallhfC and the Atiltf 
llenrl Hretill a. 

lint fame did not come to the Altamira cAveru lm 
mediately 



Tbo answer to thlx ipnmtlon la connected with etc 
tain features In Ihn wall paintings which at first ware 
In themaelvea much In need of explanation In the 
flrxt place, the various figures are not arranged In the 
form of frleaex, or In nny other way which would Indi¬ 
cate that their Intention waa decorative they are 
placed here and there without any apparent artistic 
design whatever, though Home of them are ao drawn aa 
to utilise accidental inieienuexaea of surface, giving 
something like an effect of colored reliefs. Then again, 
the figures are xoraellmea surrounded by llnox of con 
lentlnual Indications which have been Interpreted ax 
representing little primitive bouaes. Putting all these 
circumstances together It seems probable that the 
pntntlngx were made not for the love of beauty, or to 
•show Iho hand 1 of imlooollthlc Giottos, hut with 
slrlctly btndiiexx alms. They were. In fact, iirlmltlve 
ixit boiler* done to supply the larder with material 
In none of the cavea Is there a picture of any animal 
that waa not eatable, and—by the evidence of the bones 
found on the hearth—actually oaten by the cave-dwell 


rial of the pigments. It was ground 
with stone pestleo. The pigments 
animal fata, Inatagd ef oils, from a 


palette consisting of tin 

brushes. It la tmp|Kmed that these primitive painters 
need the feathers of birds or atlbka chewed at tho ends. 









■;;$ 1 
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1 m .4 





Three animals an ox (finished), a hors* and a boor 
(sketched), ttt meters between the extreme 
meiilee. 


BU LM metere le«| Ercuea of the ytfhme 
inflate n aweth wall surface. Small avnehe te 
the right 


Aurochs, 1 M meters frees f « H »i U ts hind gear- 
ten. OtfUne formed peril? hr bv««MU«, ef 











































































I?f!£> 


SCIENTIFIC AMERICAN 


1*3 


Notched Loth* Doff 


A N ordinary lathe dec can eaally be pravaeted from 
latttnc Ua work allp and causing trouble. The fol 
lowing method will peovu food * Take a three-cornered 
die and da aeraral deep notches Into Ita Inner face at 



Non-slipping lath* dog 


one aide Now pat the work end doe In place »« lllua- 
trated, and the do* will grip It with astnnlMhlng Arm 
urns. Work an large an the do* will admit can now be 
tamed without slipping. 


Straightening a Beck Saw 

A FTBH the leek new hoe been net and Hied quite 
a number of I lmm It will become slack and kluky 
■ Ion* the saw tooth edge. If the mu la properly con 



etructed one tap of the hammer on the hack at the 
extreme end, will straighten It Instantly —A. B 


Chair Making One Hundred Yean Affo 

By Albert F Bishop 

MTB frequently In occupying a eery old chair It 
will away from aide to old* quite easily, but otlll 
parts will not separate. This Is due to the con 
Hoa, which la quite Ingenious. The wood in shrink 
tripe tightly on the rounds. The uprights or legs 
ted A are of green wood. The rounds and corred 



To the Editor of the Wooaannp 
Referring to the different suggmtlons tor making the 
guide lines for lettering drawings that hare appeared 
time In your culnnras, I wish to call at 
loners are eel I lug over 
a of a triangle made of celluloid and 
provided with vertical rows each of throe flaring holes. 
Placing the point of u lead pencil Into one of the holes 



newt of the abrasive used. Ii Is loo rough for keen 
catting The Anal edge la ■set'' by rubbing with or 
on a flat flulshlng stone of liner grit, making a new 
agd sharply defined betel as shown, magnified, at D 
All cutting edges are somewhat serrated, some bolng 
Unlohed on ■ stone oh coarse that the serrations may 
la> seen with the naked cyo. as tlmt of the common 
scythe Huch edges are made to cut by a sliding action, 
like n saw, and. for that matter, even a raxur will cut 
muth more readily If given a slight endwise motion. 

Strap Hinges n. T-H ingea 
By G w D 

I N deriding whether to use strap nr T hinges one 
should keep In mind the fact that, when the two are 
of the mii me nominal sloe—as six Inch nr flve-lncb— 
and of alsmt the same cost, the T hinge* la about 




le Uses for lettering 

of the row selected, the triangle Is run along a ruler by 
means of the pencil point. Arrived at the end of the 
Ilia* thus drawn the pencil Is placed luto another hole 
of the row In question and a line drawn In the opposltn 
direction The operation Is repealed once again and 
them lines will be found to be drawn exactly lurallel 
and siweed correctly apart The rows of holes are 
designated by the unmber of tbe round-writing (ten best 
adapted for the else of letters In question. 

Bonn, Germany Kn C Mao si's. 

Sharpening Edge Took 

By W D Graves 

T IIK essential feature of s gixsl mil lug edge Is that 
Its two sides shell form a sharply deflat'd unite 
angle which rail only lie ullalmxl b> Imvlng him h sides 
straight as shown, much magnlUed, at 1 In the drawing 
rather than curved as shown at H Where the novice 
lisuaM) falls In wbelling an edge tisil Is In giving It 
a rocking motion, producing the rounded edge and the 
prlnrliail element of skill III I he o|ierarlon lies In hold 
lug the blade and tbe stone at the same relative angle 
throughout There are some aiq»n-ot exceptions to 
this rule, as the common ax bat they are only ap¬ 
parent, not real An ax used for ehupplng Is better 
ground with the sides smoothly curved but tbe sides 
of the extreme edge. If It Is a good edge, must he 
straight Of course these straight sides me) he ver) 
short, only as long us they are made by Hu dual 
sotting." or whetting, of the edge, hut they are there 
The proper "thickness" of the edge 1 e the degree 
of acuteness of tbe angle formed by the two sides 


Mg 1 —Strap hinge 

is Its weakest part, aud the weakest |mrt of such hinges 
Is the Joint or that |iurt of the flap which I tends around 
the pivot Both strap and T hinges usually bill 
through the straightening out or breaking of this part 
and, as will he ei 



Fig 2.—T hinge 

sketch this port Is twice as wide in the T form as 
In the strap In the T hinge It Is of the whole width 
of the strap us st A ft while In the strap hinge It can 
be of only hsir that vvldlli, as (' f> 

Cutting Keywaya With a Lathe 

By H D Chapman 

A METHOD of cutting keywuys with a lathe Is pits 
lured In thi necnmisin»lng drawing \ plug center 
Is made to wrew In the Istbe chuck as shown at A 
The center Is then placed In the tnll slink of the lathe 
Tbe abaft Is then placed on the center and the other 



«, An edge which would bo sufficiently 
enduring ou soft |dne would become almost limuedl 
ulel) blunted on lignum vllie while, for use on un> 
given wood, differently tempered tools require sharp¬ 
ening 


Making a Socket Wrench 

M tWT meclianlcs will an) Inki the trouble In ont 
out a make! wrciu.li hut tills Is easy tmougll 
when done according to the drawing It Is laid ont 
on the steel for drilling HIx small holes should Is* 
drilled If the xucket Is to Is a hexagon 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News: Notes on Trademarks 


« i-nn.irniMiii In Machine For reversing the direction of rotation mun are selected In accordance with the modem systems of rtnn btetfeg *» 

, ( of the helical cntter, the bevel pears 47 material of the blank and the angle of railway aarriagw 

l00 *~ 1 and 4N oil the drive alia ft 28 are operated the bedews and placed In position. The III A priae of 1JKJ0 Marita tor» (Mi 

C1 T ha* lift! ■ be rn *aiti nnd right!)/ to, , )y , he >o(M . 4(l BUl] handle IW to engage, proper Index change gear* ere neat placed on modem fitting deview in taw in looo- 

I_ ■* ffcflf 'hi itc/frtHon tit irhlck mrtat ni^nurely die liesol gear 48 on the cut between the indei driving and Index motive work*. 

ttainnt it out «/ thr intrudes fcr )lrtve 4[5 ahafta. The work blank 1* thee adjusted IV A prise raDging up to 4,000 Marka 

fnoa In mang / a/torUt* ^ feed of the cotter per* I tel to the by the screw 88 end the hand wheel 80 for the deidgn and computation of epringe 
i nmnlrg thi earittu* piece* nI | H nf tb|1 KVRr i„ obtnlned through for the proper depth to be cat for railway carriages. 


it Milled Mowed, pinned, or , 
tooh quantity t at ruck *pitd* 
totth an/ailing avntracg an to 
fkt niintlralion a/ Ike a/uterver 
<t t, / I kin pi r/n lion there aheap* 

In room /or further imprm t 


^MllNC, (In Intoiilore who have re- 

hlglily ib iiliiisil nr I of machine loot man 
iifueliirerx nrc k 1 Hierliardt aud W V 
y.lmnii rumn of Vwarh, N J 

The dot lc< imputed by I twee Inventons 
is n Iiuicblnc for cut ting Ihe tertb of hell 
cal gear wlicclu. without Imparting a dlf 
forptillal mollou either to the blank to be 
cut or to tlH cutter 

The ndvantnge of this Invention lien 
In the fact that n single direct connection 
la entabllnhed between the rotation of the 
cutter and blank spindle, «u advantage 
whhli In an eanpiillal feature In all gener 
at lug mocluiiilfiuiN A more perfect colt 
trol of the feeding nHschunlmn. both of 
the cutter Hud of Ihe blank llxelf aa well 
mm of tbc relative ration of relation of the 
cutler and blank, la thus effected. 

In tbc llsrurwa. the work table 3. adjust 
ably mounted upon tbe frame 1 la pro¬ 
vided with a revoluble work aplndle 4 In 
which the work arbor 0 Ih Hvcured, where¬ 
by the gear blank II la centered and ae- 
cured l« tbe Hpliiille 4 A worm wheel 7 
Ih fa atoned to (lie lower end of the work 
aplndle 4 anti rotated by Use worm N In 
engagement therewith Thin worm la 
mounted In Ihe Itearlnga 0 of the work 
Hllde J, aud la in-ovlded with a gear 10 
width mealtea wllh a gear 11 alldnbly 
keyed (o flic Index ahaft 12 

The Index aliHft 12 raonuted In hear- 
liign at rithcr end of the fra mo 1, la cun 
iieetcd to Ihe Index driving ahaft 1.1 by 
ineiitiH of n cuiniNiund train of change 
wheels 14 18, IN, and 111 lo drive I be feed 
or thi ht Hot I ttillcr II The atud 18, 
ciirrvlng (lie geara 18 and IN. la alldably 
arranged In Iht nnn 17 to accommodate 
iliHiigi' ecun< of different diameter*. Thin 
ana 17 la pissHally mounted upou the 
driving ahart 11, aud la aecurrd lu the 
sarioiia iHmlllona by the bolta 23 to the 
Ixiiring 21 

The drive Hlinfl VL which impart* mo¬ 
tion directly to the gear blank receives 
Ita motion from tbe main shaft 28 (trigs. 

I nnd 11 nilatod by the cone pulley 28 
Ihrongh Ihe ssonn wheel '28 and the worm 

27 Ihe rallo of Ihe worm wheel 28 and 
worm 27 in tint lie esiual lo or a factor of 
Ihe ratio between the main driving shaft 

28 mill Ihe helical stiller ao that for eaeh 
rotation of the cutter the Index drive 
Him ft w 111 make a complete rotation or a 
multiple thereof 

I’be helical cntler 11 la secured to the 
■ tiller ahaft 12, mounted to rotate III tlie 
1-wlssl carriage 33. The cutter carriage 

II iiiH.n sslilclt Ihe awlvcl carriage T3 la 
iimntiled la urllcally adjustable ui«m the 
hiaiii lilon . and la parallel to the axla 
of lilt. Mar blank The swivel carriage 
U la act'll rial lo the sillier carriage T4 In 
mis lingular |«>sliloii In relalbm to the 
gear blank l.s Ih.IIh tt> In the T akit to. 

rill helical miter la photed about the 
ahaft 12 by means of Ihe lulls 38 and 
T slot 10, and u rota table connection 
through the driving geer 37 pinion 88, 
abaft 30 Iicvel geara 4ft 41 43 end 44 la 
thus secured with tbc cntter drive shaft 
48 fur uuy angular iraeltlon of the culler | 



A single direct ct 
blank spindle, ai 



shaft 03. feed worm 84 fend wheel 80, from 
tbe index drtrlng shad 13. which roUtaa 
In synchrettbita with the helical cutter 
The feed screw M engages a threaded 
portion 87 of the cutter carriage 34 and 
la rotated by the feed worm wheel DO. 

To arrange the apparatus to cut h* Ileal 
gear wheels with e belteal cutter, the gear 
blank 1* mounted ujxm and secured to 
the work aplndle, the cutter ia secured 
to tbe cutter sjitodle, gad the swivel car- 
| riagu la adjusted to the proper angle with 
relation to tbe gear 4tod aeeon»Bff to the 
angle of helloes to be cut, and Is secured 
I In such position by tails. Tbe change feed 


Renders Interested In these competitions 
are advised to address further Inquiries 
regarding details and conditions to Die 
OeaehBfta stelle doe Vendns Deutesher 
Masohioan-lngemeure, Undunetnase 80, 
Berlin, 8. W 


Aooording to KUcirxeal Engineering, a 
prae of 80.2G0 fur the beet eleotno lamp 
provided with a reliable Ore-damp indicator 
is being offered for competition in Oennany 
by the Verein fOr die Bergbauhohen Dort¬ 
mund The lamp Is to be capable of giving 
a light of one Hefner candle power after 
burning for 12 hours, must be safe in the 
presence of tire-damp aven if damaged. 
Three lamps with descriptions (in Ger¬ 
man), drawings, etc , in triplicate, must be 
submitted to the Verein, at Kssen-Ruhr, 
before October 1st, 1018. The Judges will 
bo a committee representing the Govern¬ 
ment the Westphalian Miner's Associa¬ 
tion, and the Dortmund Mine Owners' 
Association 

between the rotatlea of the cutter and Automatic Fog Gun 

in eaaentlal feature ia all generating By K. O Carter 

A N automatic fog gun ia now being put 
to active service on the Clyde The 
invention non ms Is of a method of obtaining 
powerful explosions of a mixture of acety¬ 
lene and air at regular predetermined in¬ 
tervals. The machine is at present made 
in two sixes, the cost of working bring, 
respectively, about 4 cento and 0 cento per 
hour 

The writer when In Glasgow recently 
had the pleasure of hearing the smaller 
machine at work, and the noise of the ex¬ 
plosions was sufficient to take away any 
desire to hear the larger machinal A pow¬ 
erful acetylene fog gun has already been 
(reeled on a rock station off the went coast 
of Soot]and, where it has proved itoeir 
munh superior to the son I to signals usually 
placed In such situations, a" It is not liable 
lo be exploded prematurely and is not open 
to tbe danger of bring fired by lightning 
Furthermore, it does not require the non- 
* stent supervision of a keeper to put on 
charges and fire them, as it is entirely auto¬ 
matic Onnt started It will continue until 
stopped Where the apparatus is fixed on 
an Isolated rook, and in other situations 
where a wire commotion is load viable, it is 
intended to arrange that It shall be started 
and stopped from shore by means of a small 
wireless installation 

Tbe invention is thus admiraOy adapted 
for use on buoys and where expense and 
want of space on which to build prohibit 
the use of comp re ss e d air fog signals. 

Tbe present machine k tbe ou toons of 
wars of experiment covering a variety of 
gases, the mixture of oeetylena and air 

.. . having been found to give the best results. 

Ucal gear wheels without Impartial a __ 

Mask to be cut or t# the cotter. The Death ef James B. Hsaa w i 

James Bartlett H s nu o o nd. inventor of the 
by one passage of tbe cutter scram the typewriter that bcarehk qMm, died at St. 
race of tbe blank Augustine, Fla., on January 37th. He had 

(To to con te nted.) a varied ouMtr OrtghuHy intended for 

the ministry, he graduated from tin Utd- 

Prtxea Offered by Gtmi Eac*- vmlty u Ven **“« *4 my 

ninring ***** Union ThedqgM Bwaitanry. 

a-™. ..TT'tT? . . He soon gave up the Hah of Joining the 

T HB Verein Deutecbcr Matebmen-In- church, and went to fltesuwy, where ha 
1 genieure offrei a number of prises, as studied philoeophy He was a war core*. 
roDows pendent during tha Civfi Wag AsasW- 

I A priaa of 1AC0 Maries for aa in- band reporter In hd fir* 

vmtigation of the (states and naan of onmtod the idea of M» typewriter.- To 
prevention of ctewt MfcH da* to nSway. this he devoted Ibe re<t dt Vtmetir, km 
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PATKNT . ATTORNEYS bBCBNTLT 


pipe-threading 



everywhere because they are dressy. lerrteeeble and csmfortablr 
They keep the feet dry all the time in any kind of weather F vrr- 
• ticks atay on when you need then moat, bet they’re easy to pat mi 
and take off. They do not beat the feet 

At all Goad Shoe Stores 
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Our Supreme Offer 


Starting Now, of Our Latest, Great¬ 
est, Business Books, Untold Value 

at 60 CENTS Each 


Yours, the Mighty Total Experience of Generation? 
in Thousands of Businesses in Ten Power¬ 
ful Volumes, almost FREE 





ICLES TO APPEAR EACH MONTH IN THE 
I PAGES OP THIS MAGAZINE* ARTICLES 
I UPON SUBJECTS WHICH W1U/TROVE 
IA DELIGHT TO AMERICAN.COLLgpTORS 


COLLECTORS’ DEPARTMENT 


AMERICAN HOMES 


num, chouvinck amd ztciuncm. ouk nuM iu« 
RWTU, ULVU, OLD jrwnjtY, OOtKj. MITK1I, MtMATPM. IN 
.ACT wrrii akvthino atrauki to TU AtmUCAM COCIACT- 


SubKrlptwn price of Auuicxh Homu and Can 


MUNN & CO., INC. 

PUBLISHERS 

361 Broadway, New York 


Mark Twain 

rpHE AUTHOR'S NATIONAL EDITION haa 
X been isaued to meat the urgent appeal for a mod¬ 
erate priced aet of all hia writing a. 

Formerly the cheapeat set coat twice aa much aa 
the new edition, yet the Author’s National Edition 
contain* the same number of volumes and the name 
text, word for word, aa the higher priced set. 

Its paper and binding are of good ubatantlal qual¬ 
ity. The illustrations are by the same artists repre¬ 
sented in expensive seta 

We believe that never before m the history of pub- 
liahing haa so good a aet of the copyrighted books of a 
great author been offered at so low a price. 

The price la possible became the popularity of 
Mark Twain assures a tremendous gala. 


Oar Supreme Offer: 

light weight paper, {.,11 rlotli hound, with come I* fourreleit ■rimbhBray Ubftry or Seek. 
And thi* 6 rent oticr.... ludce u ll-monthe’ nbecription to SvrrtM (pirtegSl.WXTWe V> M 
only, in ell, .proud out thin over lour manthe. Your check or money orier ,*» a dpIhrbiL tmhy 


er lour month*. Your check or money 


U 00 a mooth tmttf p WS pahT fWyt of the 
M fliyt month b ota. theg* bahb wS im a ckaaca 
*L Send without deby m tide Xdtooo b going lo 
Ii the oCer clemrl Than leaotfctef ta tig*. „ 


Simply tear this ad out now, aay 44 1 accept yea? 
American. February 8,1913**. write vournam 


a pinco of paper, pin aB togr**W wiT^or WtrSiTSb 

SYSTEMa Wabduh «mdMadieatt ,1 
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7 he imrimnf of thin Journal U In record aixaralely, 
elm/ilp and IhI< i< uNhs/Id, Ihi world'* pnniri»* in erica 
lljle k oowlt din nod ladoohdul aehleci mini 


The Probkw of the HhsMppi Hirer 

T IIK great flood of thr Mhadselppi River of iMt 
y oar—the largest lu recorded hlHtory—when the 
Irvera aero over topped or carried away bodily, 
uml taxi HreuN of the mile) were Inundated, baa 
t rented u doubt In the mludH of tbe pobltc as to whether 
the method of control by revetment and oonstroctlon 
of let com was not n failure, nil* doubt haa been freely 
eapreHHvd lu the inauy letters which bare beeu pub¬ 
lished durliitr the pant tour In the columun of tbn 
surnm-ic Amuuian Wc have made no comment n|>ou 
them) let Urn, many of which KiiggoHlwI ultemntlve and 
supposedly lietler pin uh for the control of the rlter, and 
our alienee Iiuh lieen dun to the fact that we were mak 
I up ii study of the problem from ever)' ywsHlble aource 
of liifonuatlou wit It a view to determining for our 
wives whether the preoeul plaua for the control of the 
rlter or wimp oilier were the liext to apply In gmp- 
lillug with and controlling thin stupendous problem 
IVi hate come to the coueluulou that the present plan 
of llie arm) euglnuera of protecting the banka of the 
rlter In ret of men t and reiving the banka by artificial 
iLteea lo H HUtlh lent height In prevent oterdow la not 
only I lie best way to control the river, but the only 

WB) 

If It lie aaked whether the disastrous Inundation of 
Inal year doea not apell failure, we auawer emphatically 
No The luundntlon occurred, not because the plan 
tiRH faulty hut hccauae It whb lucomplete. It waa also 
due to tha fact that the existing leveee were built only 


Aa lo the proposal to control the Mississippi by bpUd- 
lug vaat r ase r rolra near tha mad waters a# the rtrer 
and lta tributaries, It may be aatd at nOOe that the 
magnitude and eoat of sneta reservoir* and the enor¬ 
mous anas of land that would have to be condemned, 
render suck a acbeme impracticable. Its advocates 
have flailed to realise the stupendous magnitude of a 
problem which Involve* the control of flood waters 
that sweep down the Mississippi River at the rale of 
2*300,000,000 cubic feet per ircood Testifying on the 
■mint, Col Townsend said before the House Committee 
“If you wore to destroy the whole state of Minnesota, 
that Is, stop every bit of water flowing over It, It 
would not have madn n difference of three tenth* of 
a foot in the height of the last flood at Cairo ” Again. 
If, as has been suggested, the fit Francis Bnalu were 
converted Into a storage reservoir, and the floods were 
thereby reduced three or four feet lu height, It would 
1 st necessary to sacrifice no leva than saves thousand 
square miles of country. or the area of a good alxed 
Stale 

Another favorite scheme contemplates the diversion 
of the Mississippi or of a large portion or Its flood 
water*, by menus of nob-channels, or “canals,” exca- 
vated on ono side or the other of the river This sug¬ 
gestion also falls to aigirerlnte the magnitude of the 
problem It such channels were to he cut, they would 
hare to be Weed in exactly the same way as the river 
which they were lutended to relieve To produce any 
serious diminution lu the height of a Hear that was 



JLlnx fur Gov ernmaut aid in the prelluilusr) work of 
building a darn or Jotty, from 21MI lo fiutl fret In depth 
and .IS) miles long, reaching mil lulu the bread Atlantic 
from the coast of Newfoundland Of all the foolish 
hills that have found their wh) Into the halls of t’ou 
grass, surely this Is tlw most conspicuous. It Is the 
modest lutrpose of the premotor of this most modest 
pro|sMil to divert the tlulf Htreum, mid thereby bring 
alsuit sweeping clluiutlc ihnugus lu flu I lilted States 
In Oreeuland msl over vurlous widely mom I lured areas 
of I hi habitable uud unluhahllahle glolie 

lYe have lieen naked to comment on this Idll, and we 
do so 

The PiigNTiric Auaau an expresses lbs hopo that 111 
the consideration or Ihe scheme, tho gift or Imaging 
lion will ho so aierclfully leuipered by tbs sarlua grace 
of humor, tlmt the measure will be given uu curly 
luirlal, with such otssspiles gs. In the oplulou of the 
House ure Incoming t(l Its dignity uud lin|iortance 


New York Pk* Problem Settled 

I N p ilmructeriHUnlty clear uud forceful decision, 
Ne< retar> of War Httumiu has effseted a coin 
premiss hot ween the Interests of tlu* l*ort of New 
Turk mid the Interests of the nation at large wblch 
must Is* considered ns n very satisfactory solution of 
it pressing proldem Tlu* city of New iork hud usketl 
lsnnlssloii of the War IN tairtun ill lo loculi Its new 
pierhead line so lliul II would run In a dins I line front 



of water tlmt pusses over Niagara Falls. 

The trouble with the Mississippi work is not thst the 
plans are wrong hut that they have lieen carried out 
pleccmeul and 111 a somewhat liuppy go-lucky nunuer 
Tlie nation should apply In this great work the lesson 
which It has learned at I'aimnia A new grade llim for 
the summit of the levees should 1»> established, said 
llns being well nbove the height reached by the flood 
of last year, a liberal estimate should be made of the 
total cost of building theee lew**, and of protesting the 
adjacent beaks or tbe river throughout the whole length 
of tha Is sees with revetments nn estimate should ha 
tug da of tbe largest auuusl apitroprlnllou of utuuiy that 
could lie efficiently expended by the largest force that 
could he ciumetilrated upon the work, and Anally the 
execution of the work should he placed entirely In the 
I IS lids of the nr my engineers with s t’ol tloethuls lu 
supreme and unhampered control 

Much ta yutlmale of l be lotul cost of a completely 
leveed and revelled Mississippi Ulvir lias been mail* 
by the army engineers under tbo Mississippi Hlver 
1 'mumUnion. The total expenditure would he about 
seventy mUHoa dollars for the levee work and nlwut 
u I Batyr mlltten dellaw tor the revetment 

la aemplete coutrul uf tin Mississippi River eiid tbs 
n boo lets prevention of dlsaslrous Hoods worth the ea 
IwuiMiure of one hundred mid sixty mlllloo dollar*} 
The MoEKTirtt \ wish an Is ilechledly of tbe oplulou 
that Ihe money would be well spent In the first place, 
the completion of this work would afford protection lo 
2U,UU> square miles of laud. The Increased value of 
the land, due lo protection Is shown by a statement 
of Col TowimciiiI president of (he Mississippi River 
t'omnilmlnn who bus recently testified before tint Com¬ 
mittee on Itlvirs uud IlnrlMirs In Ihe House of Repre¬ 
sentatives lluit iwentv years ago when be was flret 
stilt lotted In tbe St brands Basin land Id that vicinity 
could be bought ft>r a dollar or two au acre, whereas 
to-day It Is worth anywhere from tweaty to fllty 
dollars uud eveu one hundred dollars an acre. Further¬ 
more, there hi tho humanitarian couuldentlhm that this 
work would prevent the great loss or life and destruc¬ 
tion of property which occurs when the river breaks 
loots- a ud dually there b* the consideration tlmt tbe 
completion of this task wUI constitute a great uational 
work of eugtueeriug comparable. In lu magnltuda and 
beneficent results, with tha execution of the Pimm 
Canal 

We will now proceed to dlacuas the crittciaau of 
tbe preeent idea, am] the suggest kin* of alternative 
schemes of control, which have beeu made la tha many 
letters referred to above. It haa been stated that the 
whole principle of levee building U wryag, and this for 
the reason that tbe matter brought dews In snspenslou 
Is deposited along the hod of tbe river, which la con¬ 
tinually being raised, that tuts necessitates a raising of 
the levees which most go on Indefinitely As a matter 
of fact, what takes place la this when the floods come 
down, tbe deep pools are scoured out and tbe material 
Is deposited on tbe shoals farther down tbe river, caus¬ 
ing a temporary raising of the bottom at theae points. 
Aa tbe river bile, the act km Is reversed, tbe bare are 
scoured out and the sand is deposited In the next pool 
t areful surveys for several decades show that not only 
has there been no raising of tbe river bed, but tbeeroaa- 
secllou of tha river hae slightly Increased. 


would lie from two to three times as great as the whole 
flow of Hie Niagara River 

Tha proisjelilou lo straighten out tha river by cut¬ 
ting through the bends Is Impracticable fur tbe reason 
that while the more rapid flow would relieve the flood. 
In the districts thus affected, this relief would be 
obtained at the expense of the districts lower down 
Ihe river The swifter current of the flood water due 
to tho shorter course, would necessitate a correspond¬ 
ing Increase lu the height of tbe levee* la the lower 
sections of tha valley 

As to tha Important question of financing the work 
tbe simplest uad most effective plan of course, would 
•s) to do with regard to tho Mlmtaalppi as we hate 
done at Panama make It a uational problem and pro¬ 
vide the whole oast from the national treasury . 
Hitherto the Government has put up no much money . 
so much has been contributed by tho local levee hoards, 
uud lu one case, at least, the State has made appropria¬ 
tions. It In not surprising to Irani that Col Town 
send designates such conditions as amounting to prac¬ 
tically •an almenre of system.” Hays ha "We havi 
just simply been waiting each one doing tha best he- 
could—ihe levee hoards hare beeu doing their work 
and Ihe district engineers hare been doing whatever 
they could with their funds, *wd it has bseu a huppy- 
go-lueky method of h asi a eea . " 

We believe that the moat egtbfnctury way of fiiutuc 
Ipg tbe project would be for reogross to treat the Ini 
pruvsmeut of America's greatest river as a notional 
undertaking make the wcesusry appropriations abol 
iah tbe system of Individual boards uud place tbe exw.ii 
Mon of tbs work under tbe ono-num control uf tin 
army Next lo tbU the best plan would lie one of Joint 
F e d era l and aisle appropriations. In proportions to Is* 
determined by the local advantages secured with Ihe 
Physical design aud execution of the work Intrusted lo 
tha Corps of Kngineera of tbe inny, working under 
tha absolute control of s army officer of proved execn 
Live ability 

/« another pear the Panama Casa I wiU be completed 
Why sot move Col QoethaU with hi* admirable tlaff 
and perfectly working system from tin Itthmue of 
Pass ms to the MUtUatppi Y alley f 

Mgteorulagy in the Far Ea* 

A T the suggestion of Prof. Nakamura, In charge 
of the aeteoroluglcaf service of Japan* there 
will soon he hah) a masting of tha director* of 
meteorological observetorie* la the Far Beat—the first 
assembly of lta kind. Practical meteorology has made 
great progress In that pari of tha werid In recent 
years. Notable steps hare been tha extension of tbe 
Philippine Weather Bureau to ootbring islands favor¬ 
ably situated for keeping track of typhoons, the or¬ 
ganisation of ■ complete meteorological service In Indo¬ 
china , the establishment of a telegraph* weather *er- 
vice along the whole China ooest, and to a rapidly 
growing extent In tha Interior of China, wider tbe 
&kawe! Observatory, at Hbaagbat. the creation by tbn 
Germans of a local aervtoe tor Kiao-chaa, with bead- 
quart era at TMngtao, and the organlmtlou of an ex- 
enttent service In Korea, under Japanese auspice*. It 
la understood that China Intends ta.eatablUh a natfoaat 
weather aerrioe, with haadqaarteM at Peking, hot po 
details W this plan are ret know*. 
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Engi n ee ring 

llWlnMl Ooata ud the Eight-bow Lav -Tbe CM 
of the Bureau of Construction and Repair, Renr-Admlrai 
R A Watt, states In hli report that tho avenge price 
pw ten of normal displacement of the "Texas " "Ne¬ 
vada," and “Oklahoma,” which am being built under 
contract under the eight-hour law, it *216 'M The ave¬ 
rage price of tbe three preceding battleship*, built by 
contract when the hour* of labor wore unrestricted, was 
9177 05 per ton of normal displacement, and for the five 
preceding vessels it was $180 90 per ton 

Prosperity la British Shipbuilding.—Just now the 
British shipbuilding yards are experiencing an extra¬ 
ordinary run of prosperity The total tonnage of all 
ships under eunatrurtinn for mornhant and navy service 
reaches the huge total of 2,400 940 tons, oi which about 
600,000 tons consists of warships for the British and 
other navies. In 1909, a period of depression 704,620 
tons of merchant ships was built, or rather was under con¬ 
struction To-day there Is under construction 1,970,006 
tons of merchant ships. 

To Deck the Largest Liter*.—Tho city of Boston is 
to be congratulated on its enterprise In appropriating 
(3,000,000 for the construction of a drydook capable of 
taking the largest ocean liners The ueiislructuin of such 
a dock at New York has been tho subject of much talk but 
little action A 1,000 foot dock is liable to he at any 
time meet urgently needed Had the ' 11 tame” been 
able to crawl into New York harbor, she might have 
bad to stay here indefinitely, for there is not a dock m 
the country that could accommodate her 

Snrprfre Signals for Locomotive Eaglneers.—In view 
of the many accidents on the New York, New Ilaveu A 
Hartford Railroad, due to englnuors running by signals, 
tbe company has ordered a nones of test surprise signals. 
According to a dispatch from New Haven, the tests will 
Inolude improper train orders, displaced switches and a 
number nf changes of signals Tests of tins character 
act an a strung Induct mom to strict watt lifulnes* and 
obedience on tho part of trainmen generally Tho prac¬ 
tice is followed on several roads, we understand, with ex¬ 
cellent results 

Perkin Medal for Jainea Gayley —The Perkin Gold 
Medal was recently awarded to James Gavlov, formerly 
Bret vice-president of the United Hlates Steel Oirisira- 
tk>n Qayley is the seventh recipient of the medal, winch 
was created m honor of Hir William Henry Perkin tho 
rounder of cool tar chemistry, which revolutionised the 
dye and drug industry The modal was awarded to 
Mr Oayley for his invention of the dry-air blast for tlio 
manufacture of iron This Invention brought nlxjut a 
reduction of at least >1 a ton in the oust oT producing 
pig iron, beside* making it possible for the Iren masU r 
to produce In all weathers a product of uniform quality 

The Selection of Locomotive* —In tho pa|>cr liefore 
the American Society of Moohahmnl hngim* rs in this 
city, Mr O P Rover, Jr speaking on tlm question of 
the aoleotlon or locomotives in relation to the economics 
of railway operation staled that tho roam step* in this 
retention may be divided Into The consideration of the 
service, the nature of the business, tho topography of 
tho road, tram speed, and tram nwlstance, types and 
■Ure of locomotives availabh, improvements to the 
permanent plant, effect* of various types and sine* of 
loot)motives on operating oxpenses, and tho final w lec¬ 
tion of tbe most economical typo and size of locomo¬ 
tive 

Length of PtersatNew York —On May 14th tho world s 
largest steamship the ‘ Impcrator," Is due at this |*h- 1 
Hha is UIU feet lung The longest jsrmanent piers on tho 
Manhattan sldo of the lliuliwn River are 826 fret long 
and these arc leased by the Cunard Company The 
White Star Company dock the " Olympic" at an 800-foot 
pier, which has boon temporarily lengthened to 000 feel, 
but the extension mnst ultimately be removed On tbe 
Jersey side the North German Lloyd haa a 000-foot pier 
The Ham burg-American Line owners of the " Impcra¬ 
tor,” have an 860-foot pier To dock the big ship this 
pier will bo lengthened to 960 feet Beoretary Htim- 
aun’s recent decision provides for ],000-foot piers 

Canlbwtt *■ Battleship Protective.—At a recent meet¬ 
ing of tbe Corps of Italian Naval Architects, Major- 
Usoeral Cunlberti doubted whether the n$ans of defense 
of modern battleships of the dreadnought type had 
prog r ess ed proportionally to tho Inemneo In their offensive 
power He considers that a naval battle at ten thousand 
yards would demonstrate that gun-power was “vastly 
an parlor to the realatanoe of the armor protecting the 
ship attacked ” Be would concentrate tho protection, 
but he realiaea the difficulty of determining exactly 
which aaetiona of the Alp should be more adequately 
defended. Very in t e re sting to us Is Us statement that 
the dreadnoughts of almost alt the navies, except perhaps 
those of tb* Halted Slates, are very dafleint ia n«ard to 
gWt e a Wo h. Undoubtedly Oorfbeetikad in grind tfaoee 
two haavfly protect'd ships, the "Nevada" and “Okla- 
bdmh* whtok we to be by far the most sAetent 

■li rdMd flghtigg Writs to he (otitd th ray navy to-day 


Electric i t y 

Hectrk Tracks In Bsatoa — In 1902 the first eieo- 
trienlly-driven delivery wagons were introduced in 
Boston There were only two ears that year, in 1006 
the number had Inc reseed to ten, in 1910 there were 
119 electric trucks, and in 1912, 279, an increase in 
the last two years of 131 per cent 

Bectrlfcatlea of a Rocky Moaetsla Railroad Line. - 
The Chtoagu, Milwaukee and Puget Bound Railroad Is to 
electrify 460 mile* of Its main line between Harlowtiwn 
Montana, and Avery, Idaho The Great Kails Power 
Company which will furnish the electric power has re¬ 
ceived a fifty-year grant from the Department of the 
Interior to transmit ourrent nvir public domain under 
stnot government regulations 

Transmitting Range of Arlington Stalins —In order 
to determine tho maximum range of transmission of 
the new wireless telegraph station at Arlington Vs, 
the cruiser Salem ’ has been sent out upon a voyage 
over tho Atlantic The cruiser will endeavor to koop 
in touch with the Arlington Btation and determine tho 
exact distance or dwtanom at whiob signals scat out 
from Arlington cmaao to be perceived it is believed 
that the Arlington station will be ahle to transmit over 
a radius of 4,000 miles 

Electric Service Table - A tablo has recently been 
put on the market which is nf the ordinary library 
type but is also provided with four or more outlets 
or plug sockets, inconspicuously placed on the side 
below the table top This affords means for ctmniwung 
up elertneal apparatus such as fans, cisiking utensils, 
Muling lamps, etc In an iron box secured to the 
Under title of tho top ore a meter, main switch fuses 
and the necessary wiring Connection with the lighting 
main may ho made through a steel conduit passing 
from the iron liox through the baseboard to the outside 
wall of tho building This simple device comprises all 
tha eloclricai outfit necessary for the electrical com¬ 
forts of a living room By using oxlutisum cords a 
vacuum cleaner may be efficiently employed all over 
the bouse 

Electricity la the Drafting Rsom -Taro applications 
of electric healing in oonneotion with drafting work are 
referred to in an English electrical magazine One is the 
use of a portable combination heater and fan ordinarily 
employed by hairdressers to dry their ousumiurs hair 
after washing, to drv the ink on tracings. Tins ‘ wrinkle ’ 
shortens the time required to oompletc the tracing os 
tho freshly inked lines must bo dry before T-square or 
triangle oan be moved ovor tho tracing aud in the damp 
climate of tho British Isles the scheme might find con¬ 
siderable application. The other Idea, which has been 
usod in this country also, is to drv hluuprinls by going 
over them with an eleotrio flatdrun, and the flat-irnu is 
also ustful to straighten out tracings and prints' that have 
lasin rolled or folded 

Mercury-vapor Rectifier of Large Power -In the ordi¬ 
nary ini reury-vapor rectifier using a giais vapor ehamher 
the amount of ehx.lriral energy that can bo converted 
from alternating to direct current has hot n limited, and 
the use id this form of energy converter has Is* n isroflned 
to such comparatively small power applications as the 
charging of automobile storage batteries from alternating 
cum nt mains and similar light work A recent German 
type of iwctlBer ban been developed for converting larger 
amounts of enerxy, the inclosing vessel lieing a shoot-steel 
cylinder The gaa-tlghl joint is formed by a double 
packing td asbestos or similar material with a layer of 
mervury In between A 220-volt, NO-kliowalt rectifier 
oT this type has boon In use since Novomber, 1911 sup¬ 
plying the power plant of an iron foundry for 10 hours 
daily, operating from single-phase 2 (WO-vnlt mains A 
100-kilowatt steel rectifier weighs only 1,000 pounds as 
compared with the 4,2UO pounds weight of an ordinary 
rotary converter of the same capacity 

Exploring for Goa with Electric Arcs.—During tho 
excavation of the tunnel through tho Santa Ynex Kongo 
m California for tho Santa Barbara aqueduct, so much 
gas was encountered that special meant had to lie 
devised for tho protection of the workmen It was 
decided to ignite the gw with electric ares For Ibis 
reason aros were placed in pockets In the roof of the 
tunnel, about 200 feet apart Half an hour after a 
blast ww fired, the are circuits were dored, and by 
means of ammeters it was possible to determine whether 
they wore burning If no explosion of gas resulted 
from this, tbe firs bom entered tbe tunnel and pro¬ 
ceeded a distance of 3,600 feet to tbe second arcing 
station Hen the current was again switched on, and 
if there was -no explosion, be proceeded with his gang 
of men to explore the tunnel with a safety lamp in search 
for pockets. This done, torches were placed throughout 
the tunnel at distaoccs of about 100 feet apart through 
tbe tsetira ia which the gas waa encountered, and 
were kept barajsg while tbe next shift was at work on 
tha headtng. Tour hour* were thus eonsumed in pre¬ 
cautionary measures, between shift*. 


IS1 


Seltr Rsdistiss Cesrentrated by CJoad*.-In the 

Bulletin of the Monnt Weather Observatory Messrs. 
H H Kimball and K R Miller call attention, to the 
paradoxical fact that clouds, whim favorably situated 
sometimes increasi the intensity of radiation from sun 
and sky received by a body on the earth as much as 
40 per cent over wliat would be received if the sky were 
perfectly clear, while increases of It) per uenl from tins 
cause are quite common This is shown hy the records 
of the horizontally exposed ( all'ndar pyrlmllomoter, 
which makes a continuous registration of the vertical 
component of tho radiation fnuu sun ami skv, and 
the phnnomi non ia explained by the fa< t that radiation 
nflnctod from tho cloud surface is added to that coming 
directly from the sun 

The International Map of the World on a scale or 1 to 
1 1)90 000 will whi n eomph ti-il night nr l< n yearn hence 
eon r a total an a of kIm.uI I SI fii l bv 7 > f«.t or tho sur¬ 
face of a glols. 10 fiw t in ilinim ti r IL will consist of 
about 1,600 sheets eat h n prt si iitmg a « ctinn of 4 de¬ 
grees In latitude and 0 in lungituili The first slut l of 
tho United States portion has just Isa n publish'd by the 
Geological Survey in Washington It is known in the 
general scheme aa ‘shoit North K 19," but will lie more 
popularly known ns the Roston sheet ’ and i mbracus 
Rhode Island, and portions of New \ (irk l oimcttieut 
Massachusetts, New l!um|is!iln, Maine and Nova 
Beotia. It is print.il In six oolors Ocean depths and 
terrestrial altitude an shown hy contour line* and gradu¬ 
ated tints It n presents tin liegitmiug of a nion aci urate 
map of tho United States than any that now i xists 

Ozone for Preserving Meet- Vn important improve¬ 
ment in the tofthnique of cold storage hos nsi oily ln-on 
it)troduood in Germany viz tin uw of ozone as a siq»- 
pleimnt to tho ordinary prnts-s* of refngi ration In the 
cold storage rooms attached to slnughUr-lioinws the tem¬ 
perature of the air is liahln to Isi nosed to a w nous i xti nt 
when the doors are left iqicu for am n anon for instance 
when meat Is being pul in or taken out Tin linens 
organisms of putrefaction immcdialily Ix-ennn m live 
under hiiiiIi circumstances and tin kiepiliK quality oT the 
meal is diminished Now it is wi II known LluiL ozone is a 
powerful germicide If the air of tin cold storngi room is 
ozonized, its tempi return may Is raimii without In jury to 
the contents This has betn proved hv numerous ixptn- 
menls, and ozonirmg apparatus has now I Kill installed 
in the aliaLloira at ( ologne Potsdam ltmnrli nltiirxe Ber¬ 
lin, Frankfort-on-tln-Maui, Dllsst'ldorf Kmburg ffcvil- 
esia) Aix-ln-Chapelli and Erfurt hi a < old slonigt d< pot 
In Hamburg, and in various dairies, poultry and game 
storm and fish establishments 

The Progress of Aerology l‘rJ< rmnniit Millrihtngen 
publishes an abstract or the presidential address of I'rof 
Dr Hergesnll at the si tenth mis ting of tin international 
Commission for Scientific Aeronautics, hold in Vienna, 
May 27lb to June 1st 1912 (This commission hy the 
way has a misleading nami as it is not ooiitcruud with 
the navigation of tbe air seientifio or olhirwino, hut with 
meteorological investigations lurried on with the aid of 
kites and balloon* ) The prosidi nt n isirled llml since 
the commission last met, in 1909, twinty airological 
stations had been milled In tlio international retro*, 
including tome in m nnlries where no up|M r-nir reaearnb 
liad previously I men earned on viz tin Duttb East 
Indies, Argentina, Uruguay In laud and ( nnoda The 
commission has two ohservatoni s undir it* immediate 
direction one on tho peak of Ti m nffc, and nliu in Bpitz- 
bergun Tho former has made ulna rv aliens of th< trade 
and antitrade winds up to an altitude of 11 miles hy 
moans of more than 800 ascents of pilot-balloons The 
latter is making important researches on I In atmospheric 
circulation around the North Pole e*|iei tally in co-opera¬ 
tion with various Arctic expeditions 

Micrometer Positions of Halley’s Comet —in the 
dstnmomienJ Journal (No 10, Vol XXVII) Prof K R 
Barnard publishos some micrometer |s>silions of Halley s 
comet made with the 40-incli ulcscopc of the Yerkos 
Olmorvatory Prof Barnard state* that in the last few 
observations before its final dixappi arann it was exces¬ 
sively difficult to make I he measures, partly Immure of 
the poor condition of the skv Still Prof Runinrd is so 
aneumto and skillful an obutrver that his data will un¬ 
doubtedly be accepted by cviry astronomer The small 
field of the 40-muh telescope modi it difficult to set urn 
proper comparison stars on observations Hence it was 
neseaaary in many ease* to connect the nornet with a 
faint star near it and then to compare tins with a known 
star The positions of there intermediate stare are given 
in Prof Barnard s paper Prof Barnard also publishes 
in the Atiranomical Journal a few notes made at the lime 
of observation, and promises to publish in a later iiapur 
tbe main mass of notes. “There last give a detailed do- 
serlption of tbe naked eye appearance uf the oomet, and I 
think,” Prof Barnard stales ‘will he of service to as¬ 
tronomers nt future returns of this object Bui h infor¬ 
mation seemed to be mdly lacking iq |p|0 id connection 
with the return of 1936.” 



I-IK l -side .lew, shewing tj Ha- FI* X—A simple sound <ri.i Hei PI*. ».—Sound wave reflected from FI*. X—Th« name ware, photographed 
drlcal shape of wave end-on. plw* aorfaee • moaaeat Utar. 

Seeing Sound 

Snap Shots of Waves Traveling at Seven Hundred and Fifty Miles Per Hour 


f N mir tint uni dcs*. mil need to lie 11 |ihvMl<-Ut to 
1 knou ilmi »h\i mm Inn of mu klml or another plnya 
mi Ini| k■■ 11<nl pin i In niifiin mill In tcrlinlral uppIliH 
IIiiiih nf mil uni I |iln iiuiih mi i’ll. simplest and most 
■ill. Imii l. | h i.r .Ml. I mill lull tho one to which tile 
iiuiih Is ) ii I iiiii j 11 \ iippllcnlile Ih Hint wlilili He observe 
In I Ik i I |i| ii* In ii Icuiup n Hiirfnco-teiisli.il effect or In 
i hi 111I1.I1I1 ihiiiii til Him mlllUK on und. r lit. notion of 
aim lintimi such nniw are essentially two-dlmon 
hlniiiil in lenat tlwlr direction of proimgntlon Huh Iii 
n pliiin A t.iilenl «im front In thin raw, Milch hh 
Hun luuduccd In u stone fulling Into a isiiid, 1 m dm. 

(U Ii. r hums* mid u urj (iniM.rtunt < Iiikh, are threc- 
iIIiiii imloiml tlie typical form Islng spherical tin Ii 
win. Hurling out from u isilnt source and spreading 
out nn u split re villi lluit l»tnl hm 11m center l.lglit 
wines ure nf llilt. dill meter hh Hell m* the waves used 
In ulnliHM teleurnpln In fHd mh our reud.ra know 
llu tHo an |irii|Hiuutod Hltli the sumo velocity Hiroiuth 
. in ii iiiii and im Idenllenl In diHruct.r except uh re¬ 
gards Hielr hiiu length hIiI.Ii Im of the order of one 
flflv IliiniMiiiidth of nil Inch in Ih. cmw of light, and of 


charge, Ihns Mending out a sound wa\e coiiKlHllng nf 
altrnmte la) era of cumprcaMud and rnrlfled air The 
gap /, on the other hand, has IIm tcrmlnalM made of 
magneHlum Hire, no aa to give a brllllantl) luminous 
dlacbnrge The Is>yden jam K u together with other 
features that cannot be dlacuaaed In detHlI hem, aerie 
to delay the dlacbarge at / ao that It oeenn* li> a min 
llto fraction of a second later than that at N Heiwe 
the light from / arrlvCM at M vboll the Hound wave has 
traveled a certain dlntmaie uut from Hh Hnurre A 
photographic plate tor the observer m eye) In placed 
nt P, and hh Hr* layers of ulr of different density of 
which the sound u h\ e Ih formed, have different refract 
lug iKiwers, Hie apiienriiiiec shown nf /* Is that of a 
ilnrk ring ou a IlglV Imc kgruuml 
The waves prodiiL-ed hy this np[«rntiis are not strliily 
spherical In form, hut consist of cylinders with lieml 
spherical ends. An these are viewed end on however 
tile niipoarnnee presented Is exactly the sunk, as If 
we were dealing with spherical wuvea 
Of the photographs so obtained He reprcs1.ua a few 
typical examples, Fig 1 Is u hrimdslile vleH showing 
tho cylindrical form of the wave. A simple transverse 


It may ho remarked that more recently l*rot Foley 
has fnrther extended his resenrehea. using the mcthcsl 
hern out lined, for the atudy of the electric s|»rk dis¬ 
charge 

Those of our readers uho may be Interested in the 
detalln of the experimental arrangement designed by 
l’rof Foley will (lud a full account of these In Hie cur 
rent tsmie of the He IXPCTIVIC AMKbican HiirrueilKhT 

The New Campanile nt Venice 

T HK new cninjmullu of Venice shows some Interest 
Ing points of ccaistructlnn When It was decided to 
rebuild II, the piincl|«l (piestJou wns tu provide against 
n rettetllliiu of the ealastrophe which befell the original 
tower It la knoun that \enlce, constructed as It Is 
upon the logonus. gives h very defective (oundntlcm 
sell, and this apisairs to Is* the reason why the old 
campanile fell down, owing to Ihe overloading of the 
foundations. In fact, the tower had 2*0 feet height 
and over rumtl tons welghl, und gave a pressure of 
U tons tier iKpuirc foot npon Its fimndallons. In erect 
lug the new tower the commission provided for I letter 
conditions by strengthening the fcmudulliiiis and nt 



FI* X—A lens converts a apherkal fig. 7—Simlia* «Fse» pntwi hr a H*. «.■ ■ »a* « rt toa ft*m mm tmm t» FI*. te-^DUtrmethm pa«n 
Into a plane ware, pt rth t Hr aim*. affipaa (a tha athar. by « 
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Cfrtfpntkm in Educational Effort 

T HU recently Issued annual report of President Mao- 
Lsarln of the Ms—efansetts Institute of Tech 
oology discos— tbo need of co-operation In educational 
effort. To the atndenta end alumni of the Maw chu 
aetta Institute of Technology the qneatkm la one of 
•reat Importance In view of the proposed mentor of 
the Institute with Harvard Fnlvendty Admitting that 
there baa been much friendly cooperation between 
Harvard and Technology, and propheeylnr an even 
cloeer relation In the future, now that the Inetltute la 
about to move to Cambridge, P reel dent Maclotirln 
neverthelew malntalna that with regard to any scheme 
that might be proposed to meet the actual condltloua 
at Harvard and Technolog), It la Impossible to mnln 
Uln extended cooperation with any satisfaction to 
either Institution, and consequently with any chance 
of permanence unless the Idea of compel Itlim la 
eliminated. Furthermore, he maintains that exteu 
site co-operation to lie worth much consideration must 
lie broad enough to throw open the resources of both 
Institutions (In equipment as well as In mou) to at 
toast some of Uie students of the other lie also In 
slsts that the obvious wa> to cooperate Is lu the 
treatment of the graduate students, 1 eating the greater 
part of the Mnssschosetts Institute of Technolog) en 
tlrely alone 

Tho necessity for co-operallmi In educational effort 
Is uu« here more apisireut than In the relations of 
technical Institutions to our universities. J-slueatlon 
suffers 111 few ways so much os through lack nf cn- 
o|s>ratlou among those colleges uulxersttles, and 
schools of applied science which not only should be 
laboring together for the common good, not only should 
be avoiding liy agreement those duplications of re 
sources and of Hffort that keep them all iwlnfully poor 
blit also should he devising some plHii by which stu 
dents mu) lie transferred from one to another without 
lists of time uud offurt 

A fen examples may give definiteness to these gen 
crul statements. If Harvard sure to duplicate the 
complete mining and metallurgical InlKiratory which 
the Institute of Technology Is plminliig to liulld and 
equip, the community would he called upon to expend 
hundreds of Ihoussnds of dollars for mere duplies 
tton, nud yet all the students of mining and metallurgy 
at Harvard could easily l>e accommodated In the lustl 
lutes new lalsiratory without detriment to the T«h 
nology HtuileubL Similarly It would be folly for the 
Massachunetts Institute of Technology toi spend hull 
dredH of thousauds of dollars to duplicate the T ut 
versify s museum, whose great collection of lulnernls 
and fossils might be opened to the senior students at 
Technology without Inconveniencing tho regular stu 
dents of Harvard. The building of an experimental 
' ■■ 1 ' . .■* Institute of Technology a step considered 




Tht SUt Camera 

By Oar Berlla Correspondent 

T HE «Ut camera, designed by Mr Wolfgang Otto, 
of Kiel, Germany, Is an ingenious device on the 
pinhole camera type, and la Intended for producing any 
distortion desired. It comprises on the side turned 
toward the object, two crossed slits arranged In psrtl 
Uona situated behind one aootber Tlie silts may la* 
straight or curved, of aDy width desired, and the dis¬ 
tance of the pitrtltlou from the plane of Ihe Image may 
be varied at will The partitions may also la* curled 
or slanting If desired The camera can, of course he 
designed ut will as folding cnniiru Is Hows enmera etc. 


Block of houses fore-shortened vertically by Ihe 


■mm: 






and attainments make any suggestion of duplication 
ulmurd For years the adxaneed students nf geology 
at this Institute have been stimulated by Prof. Only b 
skill ami enthusiasm as a teacher as well as by his 
scientific achievements, Now that he has gone to 
Harvard, It Is rvgretablo that such students should be 
ent off from his Influence, especially in view of the fact . 
tiiat Ihe advanced students of Harvard and Technology 



wishes, Inin relations of co-operation In educations I 
effort. Because the latter term might be mlsnnder 
stood, and serve for a cause of dimension. President 
Mnelsanrln laid down the brood fundamental principles 
of cooperation with Harvard. 


If we follow a moving point along the Hue a b of Uin 
object at D (Fig. 2), the beam of light passing from 
such point to the Image screen at A will, as It were 
pivot about the ellt pq In tho partition C Slmllsrly If 
the point of the object considered movtM horlumtully 
along cid, the corraqiondlng beam or light will pivot 
Blsiut the slit rs lu the partition n uml Ihe same ap¬ 
plies In llu* horizontal l»*sm of ruys reprcsimted In 
Fig. % 

Thus vertical lines of the object nre thus gathered 
Into an Image ut 4. by Ihe sill i i while horizontal 
lilies are similarly gathered Into an Image liy tin* silt 

P v Owing to the difference In the ..i of Ihe two 

sills from object and linngi Ibex form Inn Images of 
different magnitude But tills iinioiinls lo sax lug that 


deformation rnn Is* found lix culriilHlIoii Mi 
Instead of a single silt mix niimlier nf slits enn 
xided In the same plane 
The silt cans m Is lint a mere schiitlUc toy 
serve many nscful purposes. Tims It inn v Is* ii 
rapidly altering architects plans, or for pr 


Popular Ignorance About Our Common Woods 

M ODERN culture lu no sinnll inousurn despises 
imturul history Wissl i x|stIs oliserxe conslniitly 


irul lack of aci|ualiituace xxllli tin ruiniiien In I woods. 
Among the xxms] users of llu prcsml iln.x ulmt 
knowledge tliex linxe iiisni tin xxisnls Is gnu mill Hint 
of a few su|s*rtl( In I ami unri luted fads uilti-d |x.r 
Imps, with n manlier or Ini urns I Ulcus cinici-rnlng their 
physical pro|s*rll«*s uml flulr siiltnhtlllx for eertnln 
uses. It Is also u rut In r rx imirluible* fait him preua 
lieoplo nre to confound the iimni*s of will known siiecles 


thbaamlnf of parts ana be taken as aftlJde. Despite the 
•vidso; redundancy. apparent la % b* derivation of the 
word “pedal,” “foot pedal" I* one of tbs moat ootnmon of 
«ffwa that appeals la nearly eveey pines of automobile 
adVestUag, white one "eagtnMr" who weald be more 
«kan ordiaariiy expBrit has advartised that the beaks is 
eoerpeed by the “right hud foot pedal" 


w llhslundlug clear 
Thus, experienced li 
spruces firs, pint 



xxlints xer A knowledge of t 
mice of wissl mid thilr more | 
seierlsllcs will lie found u|siu 
luteresllng and often proxe to 
It Is a knowledge mid millers 
Istlcs of our common wissls 


Deformation predated by the ooe of olintlag slita. 

In order to make the fuudameuUl prtnclpte dear we 
shall consider the cam of a camera comprising straight 
silts of nulform width, the plane of Ihe Image I and 
tbs partitions A and O being vertical, while one or the 
silts (p q) Is horteontsl nud the other (r ») vertical 
The picture of the object abed, which Is then pro¬ 
duced on the scr ee n D shows a deformation, the scales 
In a borlaontal and vertical direction, respectively bear 
lag to one another the same ratio as the distance* of 
tbs two itt* from the fooal plane. 



There Is hope Hint the ce 
better lusted iqsin the prl 
woods. In this res|s*ct tho 
progressed considerably more 
Americans. The Latin num 
many structures In wood hax 
difficulty, and discouraged m 
lug a better knowledge of < 
now faat disappearing, for 
applied to snefa structures wl 
a knowledge of woods, 
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[»« tWon or<! not resgonsthle for Moles m*I« 
mode <■ <k« oorreiposdewea ooImmm Awooymoiu oosi 
seastcorioiM oeMMKrt bo oontUorod, but the namet of 
corrvtpondentt will be toithheU when to drtired ] 

Panama Canal Problem in 1688 

To the Editor of the flowimric American 
When was a Putma canal first thought of and dU- 
ouMed T It most be a very long time ago, because I have 
just been looking through a very old and very Interesting 
book of dine an eommemw. published in 1838. It gives 
a map of each continent as that known, and mentions 
with particulars of each all the towns available for com¬ 
merce In each. The map and descriptions of the towns 
in America are naturally rather primitive, but the fol¬ 
lowing paragraph occurs with reference to Central 
Amato* and is, 1 think, of special interest at the present 
time “Peruana contains the southern part of America, 
and la tied to Mexicans by the Straight of Darien, being 
10 mild broad, some hold the Spamards did once 
intend to eut this straight through and make it navigable, 
and thereby shorten the way to the South Sea, China, 
MoUuooos, but hitherto we havo not heard that the same 
is any way attempted ” 

I thought your readers might he interested in this 
extract. H Allas Morgan 

Holm wood, Knulaford, Cheshire 

Electricity aa a Factor in Plant Growth 

To the Editor of the Hriarmrit Amxiucan 

Prom time to time ruports have gone out as to the 
effects of eieotriotty on the growth of plants Nearly 
all of these effects are alleged to have been observed in 
close proximity to lines carrying heavy currents, but as 
yet little baa been done ip the lino of observing tho effects 
of this alt-pervading hut mysterious force It is possible 
and prohable that electricity will yet be found to play 
an important part in the growth of vegetation, and whu 
can toll hut what, when it is onoo understood wo shall 
see it working as groat wonders along this line as it has 
along others. 

As an instance of the room there is for the study of 
electricity as it affects plant growth, I shall relate an 
experiment I performed tho past summer 

I had noticed that nearly all woods are well provided 
with points I also noticed that such plants os sugar 
bents, cabbages, etc , that are not provided with points, 
are affeoted by the close proximity of weeds to an extent 
out of all proportion to tho amount of fertility tho woods 
would rob them of, and they are much more seriously 
affeoted by the weeds than are other plants that are pro¬ 
vided with points 

Now it is a well-known foot that tho atmosphere is 
charged with electricity, and that el on tn city is most 
readily taken up by points I went ahead on the supposi¬ 
tion that plants take from the air the iiliwlrielly It Is 
charged with, and that in soma way this olentnoity is 
necessary for their beet growth I supposed that tho 
unusually bad effect of weeds on smooth-leaved plants 
might be due in a measure to the electricity the weeds 
robbed the other plants of In order to test my theory, I 
sclented a sugar boot and a cabbage and kopt them well 
cultivated, but set up among tho foliage a number of 
wires with sharpened points and left them there during 
the season The rosult was that these plants showod a 
much smaller growth than others not so treated 
Ho far the experiment sooms to have borne out my mi|>- 
poiuUoQ that electricity does materially affect the growth 
of plants, and that the points on plants are important 
agents in gathering this force If on further investiga¬ 
tion this supposed law holds good, it would play an im¬ 
portant part in tho selection of varieties best suited to 
avail themselves of tho electric energy There aro many 
thing* about plant growth and soils that are but meagiriy 
understood, and this Add would aoem to be one of the 
most interesting and profitable far aaientlfle study 
Almena, W« R E Dime a. 

Ideal Automatic Train Control 

To the Editor of the ScixNnnr An sain an 

Much valuable space has boon given of lalo in jour 
publications as well as others to the problem of auto¬ 
matic train oontrol For mors than twenty yean invent¬ 
or* have been working on this problem, and all along 
the same Unco, that is to say, they try to provide moans 
whereby a locomotive will be arrested automatically 
should it pas* a signal set at danger 
The inventors have been working along this line bo- 
uause tho head* of railways oonaludad that these direa- 
trnus aoddanU are due to the looomotivo passing a rignal 
•ct at danger As in every other problem, the eause must 
be first found before the remedy can be applied The 
inventors took the fact that “the looomotive passes a 
signal mt at -danger ” aa tbs eansa. This is tree, but 
why not bvwtignte. end find the cause for the dtoobedi- 
eoee of a sigbal set at danger? 

One of tint raBmada, about wfctoh tbape baa beta much 
d—n g dito «t late, gave ont ■'ge dfi a attors " setting forth 


the different eharactcrixtics which they expect an auto¬ 
matic train control to possess before they will consider 
the adoption of the same Let me point out in this eounee- 
tion that even if this railroad oornimn • should find a sys¬ 
tem that will do all those feels set forth in it* 'speci¬ 
fication*,' this railroad compani will lie greatlj disap¬ 
pointed if some time after the installatioii of such a 
system they should road In the 'extras ’ Big railroad 
wrook. Forty killed ’ Let mo juant out now that a 
system that will arrest a locomotive only oil passing a 
signal set at danger, might at Umcs protect tho trains 
and at other times it will nut and the chances are just as 
much one way as thoy are the other 

Assuming a “block" to bo a mile long and a train 
stalled at the end of this block and assuming further 
that the men haul sm operating the roadside device is in 
good condition, then any looomolivo passing this rood- 
side device, which was set to danger hy tho stalled train 
will be arrested and brought to stop m time enough to 
protort both train* Tho same chlug will happen if there 
should bo a broken rail near the end of the block But 
all this assumes ‘ ideal conditions, I e , all obstacles at 
or near tho end of the block and the fact tint these 
obstacles can just as well he at the beginning of the block 
1s ignored No system such a* outlined above, could 
ever protect a train if the train be stalled 20U or 300 fact 
from the beginning of the block, nor could it protect tho 
oncoming train if there be a broken rad within 200 or 
evon hOO feet from the beginning of tho block 

I do not think that a roadside device could be designed 
which would have a greater operating olfii lencj than the 
present-day automatic signals Yet, porfu l as these 
signals ant they do fail at times and as perfect as such 
a roadside device may 1st, it will fail at linios for the same 
reasons that the signals fail Tlio roadsidt device might 
be operatod inilopi ndontly of thi signal yi t it is possible 
for the track rolnv in hath of the < intuits tit stli k Tnu k 
relays often remain HiiergiMvl by stray ( urronts whn h 
act the same os though the bloc k occupied by a train were 
clear, and the track ntlav for the roadside di vire would 
not lie exempt from such a condition Then, ant muuv 
other conditions that have not Isjon considered in the 
search for an 'ideal automatic train control and III 
which cases a train control such as oiitlinisl above, 
would prove useless 

Thus it will be seen that the steps taken so far to solve 
this imiKirlant problem an uot altogether the right ones 
and the solution lies elsewhcn hut it docs exist and 1 
know it will eoine Maximilian Wmm 

The Real Problem of the Mississippi 

To the Kilt I or of the He trNTiric Amthii an 

The lines!Ion of protection of tin Mississippi Blur 
bottoms from overflow and thi nmlitr of enunllsulIon 
of tho river from various Mots tins been discussed 
In dts-unieiils, which some of the d< Isitera on them ipics 
lions mny not have resit The Idea of liulldlug rmcr 
voire on the InudwHlcre of lilt Mississippi for ex 
ample, was pul Into one of llu first of the inniiv similise 
of the hydraulics of Ihc great river by Mr thnrles 
KIU l whu nfltrwurd won rtnowu ns a lighting man 
during the llvll war 

Tilt cIiimsIv n>|s>rl of Hapt A A Humphreys and 
lit ill II r, Abbot submit I ed to the Bureau of Topo 
graphical t iiginecrs «f the War In isirlnuiil In IM.I Is 
of course Hie original source of much Information on 
llie Mississippi Tilt abbreviated latvee Syslvin Is 
IKTluips. the more familiar edition of llils repurl The 
reiwrt verv elenrlv mid apparently Irrefutably exphsletl 
many of Hie theories which to thin duy < rap up In any 
argument—llie reservoir notion fur example The 
iinny officers, nfttr the uuiDiiLr of Ihtlr kind fnlluled 
everything Hull hud been dlscovires] alsml tin Missis 
Hlpjd and Its tributaries. They even gave the tlun 
ineugir rainfall records from llie fur and Neill tired 
forts on Hie westward slope of thi river lutslu for 
Instance— Husee forts where anuy men In the lonely 
routine of their dully lives, turned from the punidc 
grounds to study birds and mnmmuls mid llie luv of 
tho land, enriching tho literature of natural history — 
for Instance, I’apl Bendlre and Dr Filled e ones 

James B Kada was the one, who after llie civil war 
led In the eoailmt against the Mississippi Ills ellsllii 
guts bed service led the ikiKNTTrin tussle ah to |ini|siae 
that he be made president, und If he lind been made 
president, the Hlesduslind Hlver problem would not now 
lie the brain teaser of all tbu sole era of tbo How Old 
be Ann?’ iioestlon 

The trouhb with the Mississippi la thaj. II Alls up 
Ha channel with sediment nud the (hivemmenl kee|s< 
right on ImlhUng up the burses, till they aro ns high na 
the pisiform of the gallows of Daman u|K>n which 
Hm«v cut from under, snd leave some jaseple IIP rally 
hunting b> the grape vines Mr Hsds said In cffeil that 
the Uvom should be built out from the highlands on 
thu east and west side of the river valley in rpendleulnr 
to the river channel Then the overflow would bv 
“eddied" and thp sediment deposited aiming the trees. 
I bare sees la a caring bank, end lu a hollow tree 
places where refitment deposits were twenty feet deep— 


this In rddles of old. The punswe of l he eddies, in 
pools made hy earth ibcnuc sense* Ihe bottom, |ier 
pcndlcular to tba flow of the river would be twofold 
first to build up the hoHotus binds second to make the 
current awlft enough to acour out Its own bed and carry 
the sediment till It swung out Into tlie eddlos out of 
the ilianml or on to the Unlf Incidentally, the dams 
would nerve as refuges. 

Tlmt Is In say Ihe grcntcHt and Hll then the only 
thuroughlv equipped student of the MIshInhI|>|iI solved 
the problem upward or fortv yew re ago lull ho |ier 
verse are the gcntlemeu who lake levee contracts and 
so conservative ure the gentletneu who have ihe power 
that Die obvious remedy and so far as auv one baa ever 
discovered, llie only rcuiedv bus nevei bev ii applied 
except vv lieu Ihe river itself mars through tlinl 
tremendous follv I In levee evstem ns Inillt In recent 
years I Imre not tin llgures here lint l question 
whe liter llie Ibssls Inst vtar were* ns groin In volume 
as the previous floods those of l**+l or of tlie 
early 80s. 

L would suggest ns fissl for reflection tin fact that 
tho streets of hew Madrid wen nvirllowed last spring 
for the first lime measure meats of the river surveyors 
allow that III four or live viNira Ihe river lIihiiiu >1 In 
front of New Madrid filled In more than live feet 
Below New llrlcuiis II filled In nine or ten feet No 
wonder Dial levees with onlv a margin of n few Inches, 
or eighteen Inches, fall lo hold when the place where 
tlie current Is swiftest Is deprived of a depth of Are 
fe*et of freewnv 

Those who ileslre to virlfv lliesi Ninteiiienls may do 
so bv rcferrllih In the lte|siri on Survey of MIshIhhI|h>I 
Ittvcr Document No nn of the House of Hepresenta 
lives, Hlxlv tlrsl Congress Mr*l session and lo the 
reports of llie Mississippi ltlver 4'oiuiiilsskin ih|hnIic 1 Iv 
for tbu year that deserll*-* Hu Ibssl of paw. 

Ju addition to this sluilv of I In ihs min ills of Ihe 
Mississippi ltlver tin pulhnuii desiring to Itimw vvbnt 
Is Hie mutter wllli llie river and vv II le tin i out rollers 
of the rlvi r should bv all menus go down live Mississippi 
and lake Jolts on ihe uialtress work |* rim iis pull nn 
oar for the* river survivors—I think tiny usi motor 
bouts now but when I was down thi re thiv rowed— 
and listen to the llilugs tin men on the Jolis kiiv A 
few Innirs In u levin ininp silting Hronial Hu com 
mlsaurv stove nliaig Inward Ihe end of n lives* am 
trail will nehl bile risdliik supplemi utierv evidence lo 
that found In Ihe ilncnini uts. 'Sometimes It gtts Into 
the ilocimipnls, for none writhes more muler the pollll 
ceil phase of lliis limiter Ilian the luene si nlllee re II 
was I>|| the Mississippi Jeili feir i xiimple Hull Ihe urmv 
men vvnlletl for the hour whin llu nnllon would call 
(hem lo llu honest effort lit I'anniim CuiiHlder their 
ft*ellngs when they aenl ilrtslm* lo Weilf ltlver at 
Memphis ye*ur eefle r ye*ier lo take niel sawdeisl 

The men who esiiiqmresl 1*11111111111 could conquer the 
MlsslHslppi ltlver let no nun doubt that But Just as 
long as tho nun cm the Mississippi ltlver job are lu Id 
to the whims e»f eoimre hhiiu 11 anil snuHnra uml h*ves* 
iHHirils. nud 1 vi 11 In Ihe tie annuls of ctiUnii iileinti rs who 
own lbre*e miles fronting oil a Hove niini III lens just 
HO long tlie Mississippi ltlver shall go on Its (nurse 
lining up Its IhnI with Jed*IMMMMM) ruble varels of nmti 
rial while the Heivt riitiie lit kesjes uu piling up lls little 
levee svalem on Isilh luniks doing very 1111 le |ieriuaiiint 
or ndesiunle work • 

till page* 4tl Survey of the Mississippi Hlver 1 (1ISW1 
Is a little tnhle II tells how 111111I1 llie aimiial eiivo la 
In vnriotis river luvnels. The neeruge from I ulro to 
Doimlelsoiivllle la I»V4 at re*s to u deplh or Wl fes*t or 
1 (NRIJeTII tnhit yards. The dlslulicv lev river Is HN5 
miles That Is sfitMlWHKW cubic ynrds of iiiitlerial 
washed duwu si main During nine iiuiiilhs of the vesr 
flouting wsltmeut lo Ihe qiiniilllv or IsTnuuufin culilc 
yards euiue ilovvii llie lIlHsoiirl Into tills lower river 
Beside** this limiting sesUmeul (hi river of uiiiil sand 
nod gravel at the lueltom of the water must be reckeaeed 
with In all llu Missouri Is iliiinplng fullv P«MX*l,Ug| 
cubic yards Into Ihe Mlasisslpiil where llu (.ovenimeiit 
la heaping lip Hires* of four million cubic vnrels of dirt 
R yenr, to comilenict the effis.1 of tills eliuimel ilepoall 
Why not bring Hu luen who dug the ]*aiiaiiiH 1 anal 
haek to llie Mississippi und give them the opiNirliinlly 
to assail their iincli lit eniliiv uiilni|*sleel by list* eon 
lempllhln isilltlea that has n-stralneel llu linisilliiit 
men who know what to do anil would do It to the 
iveriuutlng uelvHiitage of Ihe* eouiitry * VNlien those 
men were leevoud llu nsuh of llu plenvuue lufliuHieps, 


to Hswill their uncle lit ene mv nulniiNslesI hy the con 
lumpllhle isilltlea tlmt has restrained llu linisillilit 
men who know what to do anil would do It to the 
iveriuutlng uelvHiitHge of Ihe country ' V\lien those 
men were Iswoiid llu result of llu plenvuue liittiuHices, 
mid were left nt bust sullklenHy iiloiu In I heir work 
they conjugnted the verb To Ihe 
They are llu* men who know thev (Ion I own coHoii 
plantations, nor Iseom swamp lands, nor all on reillrewd 
directors ten. nor M|HN.nhile lu sugar mid rles* they sese 
tlielr dulv und tlie* one llilug In all llu* world that 
Huey would rather do Is theli duty All Hint »lo|w Ihesu 
he the—wc all know, and the more shame to us since* 


Raymond 8 Sram, 
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The Art of Making Bronze Statues 

From the Raw Clay to the Finished Figure 
By C E Fairbanks 
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covered or molded. It In then nec seeary to 
remove every Motion of tbe mold In order 
that tbe llgnre may be taken nnt Since a 
■wild casting would Hdd both unneceranry 
weight aud cost without In any way ndd- 
Ina to itn apiawnince, It la made hollow 
To do thla the various sections of lbo mold 
are reassembled, and as thla progresses 
(he space formerly occupied by the figure 
la packed with rand, forming, when com 
plated, what la termed tbe ‘core" The 
anuie rraNon that applied to any other 
large section of the mold requires thot a 
framework of Iron with projecting ends 
fur supporting and handling be Inillt In 
Hide the hollow siince aw abown In Fig. H, 
When the ‘ core' la completed tbe mold la 
once ngalu taken ainrt and the ‘core" 
removed. It la to lie remembered that 
tbla entirely Oiled the npace formerly 
occupied l>) the idaater cant figure, hence, 
In onhr to prolhle *iwiv for the metal 
the entire snrfnce of the core In Hliared 
nan}' to n tletitli of nlHiiit one ipiartir 
lucli, tliorch) iiMowlug IIiIh amount of 
N|iace I >et a pen the core and the naild, hh 
run Iw distinctly wall In Mg 0 and It 
In Into thla «|wco that the molten metal 
alll Ooa 

Tlie projecting pieces of the Iron frame¬ 
work of I he core, which rent upon the 
mold IhmIv hold the core away from the 
sides of tlie mold Tlune projecting pleeeN 
can be Keen In Mg It, where lliey sene the 
nddltlonal purixisi of liniidllng the core 
V cortical lioli nr ihihniiki any In prodded 
etnrtlng from Hie iMittom of a reservoir on 
top of Hit completed mold and connecting 
with numerous horizontal runways at dlf 
ferent deptliH alikli readi various partn 
of the mold ho that Die molten metal may 
reach nil jMiltitH of tin mold as mkui iih |ms 
Hllile Koine of thine rimwuys can be seen 
In Mg It 

Tlie HllgliteHt trace of moisture In 
tlie core aould become mmirtnl Into 
Nlenm and rain the cntlru llgure when the 
molten uietal mine III coutuil alth It, 
lienee, to mold tills I tie various sections 
of the core are louded ou a car and 
inrrled Into an oven a here fur 2-1 hours 
the) are kept ill a tcuiperaturo of frum 
find deg to 7<«) deg Fnhr 

Then for the lust time nil iHirtloiia of 
the mold and core are curefull) rons 
M milled,.centN are prodded for nnj gases 
M uprated, the Meet hum of Ihe fliisk" are 
wHMin l\ cluiuiied togdhir, a cin) lined 
reservoir Is placed on top no that a large 
nuiomil of melul mill Iw collected before 
ll In ulluwed to nin Into the mold, aud all 
In mull for the crmlal moment alien the 
lHiuerful crane alll lift the big Iron 
bucket holding 2,Oo<> iwuuds of molten 
hroiiEO and nmld pent lip excitement will 
Iwglu the (muring which will determine 
whether success or fallnro will crown 
tlie imlUNtakhig effort of weeka and 
inoiitliN 

>lg I shows tlie completed flask with 
reservoir all read) for the pouring 
llronxe In an alio) of copper sine, 
and Iln For statuary work the mis 
turc usnully consists of 1)0 jier Cent of 
•upper, 3 tier cent of tin nud 7 per cent 
of sine although tbe pmiiurtlon of tin 
and zinc Is inrled to HUit conditions. Any 
of mu oral colors may he given bronze by 
pro|ier acid treatment, although the nal 
nral color glvea a bettor effect, aud la 
generally used. 'When llm metal has 
cooled sufficiently the sand In broken 
nauy from around it, Ihe casting re¬ 
moved, thoroughly washed, nnd tbe core 
returned by washing aud cutting. The 
figure has somewhat of on uncouth ap¬ 
pearance, aa seen In Fig 11, in which the 
projecting parts of the core are seen and 
the runways are represented by the grape¬ 
vine effect All snpertluoua metal la cut 
away, an add bath la given for further 
i leaning, and the brome figure now has 
the appearance seen in Fig. fl. It In now 
carried to tbe finishing room, where all 
of Its parts are assembled and per 
rauneatly fastened hi place, any seams be¬ 
ing welded together with pneumatic ham¬ 
mers. After a careful Inspection and re¬ 



fit 7.—The head of Lined a was put 
la place aa the molding of the 
figure reached that point 


fig &—Iron framework built In the 
core. Project lag rods are pro¬ 
vided for handling 



fig 9 —The metal flow* In the apace between the core and the mold 



Fig 10.—A framework of Iron piece* wired together stiffens the mold. 



resting place where It will remain 
through generations to come u penietunl 
monument und reminder of the grant ness 
whlrh once hel|xsl make hlstor) 

11) fnr the greatest duuiIn r of Nlntucs 
nr« of armi officers MfHlcsnieu conic 
next, representatives of the pulpit are 
sometimes |>er|iel lulled In lirunze anil 
uwny down the IInI come the nan oltl 
cera. Tills may be linen use thi gnntest 
u umber ofi mr important tint lies up to aud 
Including the ctill war win fought tiy 
the arm) hPni-e the great! r nuiuhir of 
prominent oltVtrs nn of the nrnn or it 
mai la- Hint no lime Issui somiwIiHl nIow 
In |K>r|atUHtliig the meimiri of our none 
leas valiant uud lw|KiMiint heroes of the 
tuny 

Generating Current at the Mine 

T HFi cost of power fur lighting and 
ilia nil fart urlng |inr|a>Hi-H sit in nils geu- 
irall) on the ciwl of fin I mid (lit coal of 
fuel In most i-tiHCH In di It ruilncd h) the 
freight mte, or lnuiH|mrtiillou ihnrges 
from IIil |h>IuL of priMlucthin of tile fuel 
to tin cent i r at wlilili I hi ismir In n> 
■inlrail Kiin-ossfiil i ffnrls lulu Ihh u 
muile In Nini Kcotln to tniiisisirt isiwer 
In thi form of ilctlrk mergi from a col 
lit r) lo lit lghlmrtiig in uti rs, thus mold 
lug fri lt.lit rules or nslmliig those rates 
to an nmoiiiil ispinl to thi loss In elis 
trlciil iriiiiNinlsNloii (iIiih Inti rest on cost 
of tniiiNinlKHlou line 

At tlilguotlo tin it nl rul sliitloii In 
hunted mill Iln dlHlilit Is supplied from 
IhlH point I lu iililnil station ns orlg 
lun 11) h|I|I|i|nnI tniilalnml oni Tim kilo 
watt gimnitiir, illris ( iounis tint with ii 
urtlnil is lit i r mink i rosw eiiniiHimnl in 
glue running at lot) n mint tons |sr min 

Tills plant was liislulhsl prliiinrlli to 
make a markil for son a uitsiilalih refiiw 
from tin enllh ri bill tin niicwsh met 
with was mi nnirkisl Unit additional units 
wore liistiilhsl Tin plant now lias a 
eaiskll) of 1 "sal kllownlls ami Is ran 
nlng with mi on rliunl whlli plnas urt 
Is lug |ira|uirisl for Insiallliik nil nddl 
llonnl I OiSkkllowiitt mill eonlrnets hni 
lag las a slkiasl for tin illsiuisnl of Hie 
greater purl of this adillllonal |siwir 
J he iMiwir shillon Is hsntod one hun 
ilnsl fist from (lie luinklnsid at I'hlgllPito 
tiilllin mill coiiiDora an so nrningisl 
I lull llu line mini whkli iuihxch through 
tin sms ns mid iriislnil ri fiiM which Is 
pli ked from tin si rot lied coal In isisslug 
ntir lilt cleaning Is Its. Is mini ted illns-l 
I) lo oterhiiid stnrnge |sskils In the 
Isiller yawn of (lie |smi r plmil Tills fuel 
contains At js r is nl iir-li ami Is fisl In 
grniltv Into mishankal stokers 
Tim current In transmuted nl It will 
mils t lihasi tilt rule and Is iillllxisl at 
Amherst i Iglit mllisi from the (intriil 
station, for gmeral fnitori |nir|sisiN nnd 
the Iiillrt lighting of thi ill) \t Nap- 
Iitiii thi gi|isiiiii i(unrrhs nisriili their 
ihrrleks and paiii|is 

t ‘nllleries nt loggias Mines, flftw ii 
miles from tin tsiilrnl stiillon are u|s r 
ateil niosll) Ii) ilistrtill), mill tin lenll 
lilting pumping nnd mail ratting mm hill 
i r) art all motor drlti ii 

Klier llirlarl la a rhrlilng farming 
commuiill) tin farnurs of wlilili utilize 
thi cI k np |siwer aiiilhilih to tInlr own 
iidiantage for milking wpurullhg i hum 
lug, etc Vt tin ollur (Kilnls tom lust tiy 
the trnnsnilHHton Itm the |siwir Ls ihltfly 
lisod for lighting pitrisises. 

Tills projist lias Ins u hroiighr from Its 
HraHlI Is ginning to Its inesiiil siirncNsfiil 
state mills r tin illreei siiis-rilsloii of <1 
It Hun In II ii loiiHiiltlng mining i ngUnmr 
of Minimal t miailn 

American University In tUnm —Under 
the auspices of the American Presby 
terian Mission In Northern Siam n uni¬ 
versity Is In process of development at 
Chleng Mai It is expected lo absorb 
the Princo Royal’s Ccliege aa the college 
of arts, In addition to whuh there will ha 
faculties of sciences, mcdulm., and the¬ 
ology - 


touching tbe statue ls completed as seen 
h) 11 It Is now ready for its final 


Fig. 1L—Ihe completed statue of Uncoim. 

























lie* Incnsisliig s|*-eil Thi cilHt 
4 mist lln In lent requirements, 
tlilili liil In I lie niTniHtructlun 

f IiIl.Ii li iislou all) mating oilr 


lii K 


ill rin inii»sli\ fur niinim mllng H»‘ conducting wire 

III II null rigid inn II nor One tn I hr* fart thnt 
null rlgdil isilnt Jura I lie cniilurt latw (Irolluy) 
musing II In spurk iiImi Imparting a trembling 
mill Inn In thi bow (ill IiIkIi siatcda) resulting 
In it m rli-s of apnrka. 

To mill llio nlimi* requirements U ««» needful lo 
pnnldi ii in w meanH of hanging Hie eoiirtiiellng wire 
iiIkim Ihi' iTmk This wns found in the catenary ays 
tun which jamilta of the conducting win Wing ana 
IHHiilnl nf abort Intertills nnil III quite a iloldliiK limn 
■it r Hmli ii ayah in exist* lit llolland on I lit* lines 
I-elden Kiitwyk Vairdwyk nnil liollenliim The llugue- 
S* lieteiilngen Tin* lnat mentioned lino in nm-sues |lu> 


During a number of yenra they have made different 
trials along thaw lines on their experimental railway 
at l Iranian Ira rg, and hove succeeded In conatruct 
lug u system that waa adopted by the l'niaalan State 
Hallway a. in 1010 the Uue Dessau Bltterfeld (ateam 
railroad) waa partly equipped with thla ayateni, the 
other part being carried out hy the Women* Schnekert 
t omiwny (the same ayateni an the ItolterdamThe 
llagno-Hoheienlngai which waa constructed hy the 


e (H. H W ] 


O met era), la ready The \ertical ana- 
wire can alao be fitted The conducting wire la 
i these wlrea (after being atretched on half It* 
1 admin) When the whole ayatem hi ready It 1* 
pulled up hy block and tackle over the whole length 
of one section and placed on the dlabolo Insulator tn 
the center abore the track It 1 m alwayx ncceaaary, ot 
eon me to Inaiiect the ayalem after It ban been placed 
In the proper place, by meana of a tower wagon. 


Dessau Illltrrfeld in only a trial line, aa plan* are 
made tn electrify the whole ateam road from Magde¬ 
burg Lelpxlg and Malle. Thla extenalou will be very 
Imian-tant, aa Ibe newly eonalructed part Im only 27 
ml lea long and rather Ion aluirt far making long dls 
lunce trlnla nt Idgh sis-oda. 

In the accnmimiiylng drawing* of the A K. t! system, 
allowing three mjibiih of the overhead line and the 
method of Muaia-iialoii on a cross glnkr I is the strain 
wire, H iwrabollcnl sntqieiuduu wire (' couduellug wire 


A Comparison Mieroacope 

By Dr Wilhelm Thoerner 

T HR mnnlfold deroniuls and wishes of workers In 
e\ery field of sclmitlBe and medical research have 
lawn met hr Instrumeiil makers, very Huccosafnlly, as 
a rule, by linprot aments In the mechanical and optical 
ronatruction of tile microscope aud Ha accvaaorlee. It 
Is the nmn remnrknhle therefore tlmt no Instrument 


r the *1 


ration and direct eomiairlann of two nihroscoplc ob¬ 
jects, Suili mi liiHtniuunt which may la- culled a com 
imrlHon uib roseoia- would render tcry inlimhle *er 
vices In u gnnt inapt mluitllli InvestIgn(Ions. In lest 
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The Mono-rail Sled 

A NEW type of sled hits pat In nn ap- 
1«* ranee recently which whim Id de¬ 
light the heart of every email bo> The 
object which will lint catch bla eye le 
a eteertnjt wheel, n real live steering 
wheel. Jaet like that of an automobile, 
and It control*) a at coring runner placed 
lu advance of the two main runner*. But 
even more Interesting than that la a fourth 
runner placed between the main runner* 
Ordinarily thla does not come Into play 
But alter the young coaster la well alerted 
down the hill he pulla the steering wheel 
toward him, depressing thla fourth ran 
ner, and raising the entire sled upon It 
mi that he conttunee to glide down hill on 
two runner*, arranged In tandem. Thl* 
reduce* the friction surface, enabling him 
to outalrip hi* rival* on the more olnmsv 
type of alcd A certain amount of skill 
I* required to maintain the Im lance on the 
center runner, so that the aled will run 
like n bicycle, and thl* add* lutcre*t and 
excitement to the sport 

Turbine Canting for the Gatlin 
Power House 

T HK necompauvlng I11u*tratl<>n allow* 
one of the three turbine mating* r» 
ccntly made at Hartford, ronneellcut fur 
the power hou*e at (*nlun fanaina. The 
inrblnea will lake water from the great 
lake formed by the Hulun dam amt will 
drive eleclrlc generator* <o supplv tIn* 
power for operating the gate* mid lowing 
the veeaela through the lock* and iiIho for 
lighting the t anal Stone The turbine* 
will ha** to develop ttnai horse-power 
Tile CBHtlng* are made of n coiniawltlon 
of cornier tin and aloe in the proportion 
of KH, 10 and 2. The nlloy I* required to 
*how o taiudle atreugtli of Ml MSI |*anid* 
an plantIc ntrengtli of HU <10 |s.undH, and 
IN per cult elongation The en*lliig* 
weigh u little nnder T/kKI pounds. rt will 
reedilv lie atnirerlnled upon examining 
the lllnatruMon that aouie verv liitrienti 
dry Ham 1 core work waa neciwaury to pro 
dace these wheels. The vane core*, uf 
wlilch there wen* sixteen for each of lh< 
three wheels, weighed a little uudor 7<«l 
pounds each, and liecnuse of tlitlr peculiar 
ahape, they were exceedingly dlflleult to 


Benvenuto Cellini’s Portrait of 
Himself 

T HE renr of the helmet of the famous 
atatue of Perseus at Florence 1* rlev 
i*rly designed to represent a face, with a 
beard formed by the curling hair beneath 
Although thla fnee hn* been known to 
exist for noma time no alteutlou has lieen 
laid to It Recenth however, nn anti 
quartan named Annibale Booedcttt dla 
covered the face, auil was atruck with II* 
marked resemblance to Benvenuto Cel 
lint who made the statue It 1* a mrloux 
fact that no refireuee to the |K>rtralt I* 
found lu llie state urchlvea or In any of 
the dnacrtptlona of thla piece of work, nor 
even tn Celltul s own memoirs of hta mas¬ 
tery deoe. The atatue was ordered by Coa 
I mo dt Medici, and the theory has heeu 
imt forth that being jealous of tba glory 
that might coma to Celltul, he would not 
permit the eculptor to place hts name 
upon the statue. On the other hand. CM- 
ltnl being a very vain man, could not give 
to the world this masterpiece, which took 
him nine years to complete, without Iden¬ 
tifying himself with it In some wny 
Hebe*, he adopted the daring and novel 
expedient of actually carving hta own 
llkMMO* upon the atatue, so that for all 
futpre time there would be no doubt or 
ita authorship. 

The SMgfa of the Desert 

A COKPOBAJ* in the French army In 
North Africa has derived a pecUtar 
ntachths particularly adapted fdr travel 
over tbs hand vests* of the Batiara, Th» 
maebbta is a eroaa betweag it gutqyoo- 
aa trituptaoe* add M* been 




Intricate turbine casting Tor the t.atun power house 




using an air pro|s*iior rnr tnen tne unvi 
■if llie machine I* Independent of ItH trnc 
linn lii III* 1 !**»*■ sand of the desert II 
would Ik mill* r dlltkiilt to priqiel a ma 
<hlne after tin niaiiiHr of an automobile 
The ncnmiiuim lug |iliotm.ni|>h whleh I* 
liiilillaliisl hv lonrteav of / lllvutrathm 
hIkivvm tin mid uaiclilm u|H>n II* arrival ill 
Toiijiiurt IiiiiI ni, inrrleil i*en Ibillliuul 
*iv*r n distilne* of hIhiiiI LU mile* The 
IHHiilIni vitibh Is iiaim*1 1st Wnuter* lie 
nr III* gnu** lin|<|K r Imkiiiihp of ll* [icciillar 
linpiiliig llli-lil ovir tin Irrewiilnrlllr* of 
llie ilewrl 

Fish Killed by Frost and Storms 

I N A//nn>** * l It Irumhwtifll Uiintirim 
It* v 1 > (' 1 biles, doiiiliilou wctcorolo 
gist of New Xculnud tells of *ome eiirloa* 
ilTist* of ntimn*|ilii>rle iltsliirliuiieeH 011 
IIhIi V dispMH m|hs les known as the 
frost llsli I / < iililnllun *si mhtlHf) Is 
round Ivtng diml 011 the shore* of tin 
*011111 Island nf \* w /CeilInnd during anil 


It Tins* llsli rls* f 1 mu v« r\ guilt 1I1 pills 
mid apimnnllv are Ullhsl hv llie hurst 
lug of Hull nil hlmlili i* rntliir Ilian hv 
the mid lit Ili* Ir isunlii*. tn tin surface 
seems In Ik <sinms list with tin wisillu r 
iHiaslally with it HI It V * Inn I* 1 iniilllliili* 

An III nil mi oft in si lew 11 wllli toil* of 
lienil llsli of tiiiinv spis 1 * s \ enrresihiml 
ml of III* HUlluir vvrllia In imnrd In ain.li 
nil iKSiirrme* ill Isliiml llnv Millington 
on Inly INh HU.' “IIlls Is mil Hu first 
Him nor tin (mill Him Hint llsli him 
Iss II landed oil Hu Milan** of I *a>k * 10*11 
In pns 1 st ly Hu Naim* fashion In inrv 
east suliseqiu lit •" 11 sloria liar* for*, 
wi inns! liaik for Hu inns* In III* Hi or Ills, 
iiiiIonh ll Is llial Minnas ma v |ir*ahiee 
wlinl wi mil fumes In isl In lute up tin 
lioltoiii of the Mil liuiuisllat* h nlYsbur* 
vv» Imve coiniuirnllvilv deep sen In 
tinlillisl In llsln** \v III* li ari mil iihiiiiIIv 
11111 on I In IhiiiiimIIiiIi isuisl Ilia If from 
any enu** during a high slorui *l*s i*wa 
llsln s Inn. 1 Ins* to tin In ml thin ll oiilv 
r*s|iilrisn urv heavy nisi Iii width vvnvisi 
slrlkl Ihi Isilloill lo III) nil 1 Ha llsli rilNll 
lliein IIMhor* and kill Ham In hundreds 
Ubrlln storm of liilx Istli until lolled 
iilani gi nl qiiaiillllis* of Hu •1*11*1 KhIi 
—H ug linimka link* **n win gallierisl 
ami Hroiij.Ill Into Millington On iniolhir 


How to Wax Old Unpolished Floors 

r I , <> wax old IliKir* llial win never pol 
* IslusI Hu following iiii>iIiimI la uihmI 


then wlmi ilry coaled with 
I such a* Unwed ..II This 
one** niblHsI with sawdust 
i*s nil surplus nil itnil |«il 


la usisl llivnnlln* lo lls dln-cllnii*, ami 
then nflir a vvilghlisl brush Is nwd Hi* 
0I1I Hi*irs will I* as sllek us in w oaken 
thwirs. Aft* r this they should only lie 
waalieil wllli gasolbii 

\ Kill Providing for a New Patent 
Office 

0 N Jaiiunrv 171 li 1011 Mr Itulkh \ 


of tba Sahara. 
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Inventions New and Interesting 

Simple Patent Law : Patent Office News; Notes on Trademarks 


Recent Improvement! in Machine 
Toole—II 
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main frame. The plate 94 eleo seme aa 
a guard to protect the Index wheel from 
chips and dost 

The Index wheel 99 la rotated by an In 
dex worm 97, rotatably mounted In an ad¬ 
justable bearing 98 on the bed a The 
bearing 98 la adjusted toward or away 
from the Index wheel 92 by means of the 
handle .to A stop-screw 31 la provided 
depth of m 


loosely 

mounted upon the hinged abaft 84, paw¬ 
ing through the lugs 36 and 38, and the 
log 37 lietween the Inga 36 and 38 la sup¬ 
ported by the ways of the main frame 1 
Tbe helical gear 33 la rotated by a helical 
gear 88 rotatably mounted In a hearing 
of the slide 2. This arrangement of hell 
cal gears provides for transmitting a 


The poets 69 
» bearings 64, 
the bod •!, and sre clamped to the bed 1 
by means of I he I wits 56. 

(Tit be contiMued ) 

The Oldfield BUI Cartooned 

T HH nvcoinpau}lug cartoon, reproduced 
by courtesy of Judge from the columns 
of that weekly, tella Its own story Read 
ers of the ftcissnrio Aukbican who have 
followed the attempt to pass a measure 














































































Use the 

Broadway Limited 
Between 

New York and Chicago 

It leaves Pennsylvania Station, in 
the heart of New York (one block 
from Broadway at 32d Street) at 2 45 
P. M to-day. Connecting electric 
train leaves Hudson Terminal (five 
minutes from Wall Street) at the 
same time. It arrives Chicago, Union 
Station, at 9.45 to-morrow morning 

It is all-steel, all-Pullman with parlor¬ 
smoking or club car, drawing-room 
sleeping cars, dining car, compart¬ 
ment cars, and observation car—all 
of the newest and brightest design 
and electnc lighted. It has a library 
of best current literature, and the 
latest periodicals and newspapers, 
terminal telephones, a bath, barber, 
ladies’ maid and manicurist, a sten¬ 
ographer, and a trained crew picked 
for their efficiency. 

It is The Time Saver 
de Luxe 

It makes the over-night run at compar¬ 
atively low speed over a rock-ballasted 
smooth-nding roadway which is the 
short line between New York and 
Chicago—the best guarantee of 
promptness and comfort. The din¬ 
ing car service is exceptionally high 
grade. 

Itpresents Pennsylvania Railroad service 
in its very best form—a service that 
has been the standard of America for 
more than half a century. 

It is the most convenient, comfortable, 
complete, and reliable service between 
New York and Chicago. 


It Imvw Chicago 1240 P.M. to¬ 
day and arrives In the heart of 
New York at 040 A. M. to-morrow 


Pennsylvania Railroad 





main, guaranteed qual- 
m have ao long been 
baracterutic of 


longer past thumb along the 
edge of hatchet, draw knife of 
(hisel to test iti keenness, nor 
do they heft and awing a hmm- 


of good tool* aa the** 
if you follow their cer- 
way of selecting But, 
r any chance • tool you 
, hearing our trade mark, 
should show a flaw oj 
develop a defect, youl 


K££N: 

mm 
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gmc bu at t racted the 
beat thoughts of inventor* and 
tfudent* for many yean. AD 
tolerated ehould read care 
fully the very complete n- 
fonnabon found m the file* 
of the Scientific American 
Suppl em ent Every data and 
type of rotary engmea and 
pump* ■ derated and ilm- 




MUNN&CO. Inc. 

Ml BROADWAY. N Y CITY 
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arouiring out convenient landing plaeea for 
our great ahipa and sometime* BMtaa which It rotate* round the ear 
w..rV Hot In any eaar the d l aui p a tloo of earth-earned Udaa on the moon t 
eoerm U Invoked and aa we know that their work. If in that far diets 
energy cannot be created the qneatlan any considerable part of the ear 
nrtee* where doee It eome from! Tha Hold, the aolar Hdw may cam 
earth possesses a large atom of energy greater Increase tn tha length at 
In virtue at its revolution and aid and It may ba that tawtsad of th 
■atelv the energy dally expmded by mg equal ta the month. Oaaltd 
the tide* meat come from that But tha reathsd wftk * day lopm than tl 
aaHha (tore of energy, though gnat, in 1hts la ttfcp have beats 

not InBnlte and It mart (attorn that tha tha planat ftkXi 
aarth ■ atom la dtereeeiag. In other ward* Stew ik 

ttwt nw earth i* mm c dm m «§ M » m jmnwinr « 
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Always on Guard 


No matter where a ship may be 
along the Armrican coast no mat¬ 
ter how dark, or cold, or stormy 
the night, the coast guard Is on 
watch patrolling the nearest beach 
or rocky cliffs. 

This man, always on guard, 
could, by his own unsupported ef¬ 
forts, do little to save life, or to 
guide ships away from perilous 
points. 

As a unit In an efficient system 
and able, at a moment s notice, to 
command the service of his nearby 
station, he becomes a power to 
whom all ship owners and passen¬ 
gers are Indebted. 


In the same way, the Bell Tele¬ 
phone in your home and office is 
always on guard. 

By itself, it is only an ingenious 
instrument, but as a vital unit in 
the Bell System, which links to¬ 
gether seven million other tele¬ 
phones in all parts of this country, 
that single telephone instrument 
becomes a power to help you at 
any moment of any hour, day or 
night 

It costs unwearying effort and 
millions of dollars to keep the Bell 
System always on guard, but this is 
the only kind of service that can 
adequately take care of the social 
and commercial needs of all the 
people of a Nation. 


American Telephone and Telegraph Company 
And Associated Companies 


Eomy Bmlt Tmlmphonm U thm Crntcr of thm Sy tt m m 


tional That la all 

Prior to the formal annoumeroent of 
the londltloiia In (letHlI which ere now In 
lottroc nt preparation In th< hnnde of the 
rcmimlttee and which In sum and anb 
utaiKe will l>e an gl\iu abo\c assurances 
will le III tallied from the various govern 
mentM that the new fnel will be untaxed 
i at lettat that It will be taxed only very 
it oderutelv 

A Comparison Microscope 


e| ecliut n f the name f i at hi uff of un 
queMtl ned | 111 lt\ 

In ram} th< r InveHtlgalloua In botany 
u 1 1HJ rolnen I gv bacteriology and 
e*qicelnll\ lu mt tlielm thi comparison 
inlirosti po would prove squall} valuable 

\n Instrument of this character which 
can le hiIJ usiod to allow tw > djMls lu 
• lie two halves of its field of tic w la lllus 
trated In tho accotnimnv lug | hotohraph 
It cMedita issentluMv if two mliroueopi 
objectives cjitlcallv uimnctcd with a sin 
gle lie-piece hv mtum. of f ur total rellec 
tin | rtsms iwo placed liudii the etc 
I lecc and lie at the top of eu h objective 
tube 

The lint ns I I uem f r tbi 1 iugb 
and llu mlm ns ter screw II fir the fine 
focussing if I he mltroscoiaN an} differ 


lability it r . • UD MVn.” No 
IMS, 6l( inches Jong, hu inry 
thm note and ta a phsr you will 


We nuke over 3000 dHhtent 
tools for mechanics 
If you want to see a sample send 
us SO cents and ope pair only will 
be sent you postpaid 
SMITH A HEMINWAY CO 


GROBET 
^SWISS FILES 


'and other high class 
Tools an shown in "THE TOOL 
MONGER' —its 175 pages, and will be 
mailed on receipt of 6 irnis in scamps 

MONTGOMERY & CO. 


Experimental & Model Work 

CJremlar ncf A Jmcm flu* 

Whs Genius k See, BNMHam N T 



Tkt* Spring and Double I ONLY *aa.OO 

Next Swamer’s Sport | 


tahua lhal I aps and dfa and skiau alow in your soauoaad Aad jam pieasara bawas tbs day 
so grl our plans a d maSawla Ever**. wbo U bod. a tWs Bos*wan* to bodd auwhss lor th. 
»rf o/ iulfjln/ Also for tba sabdacposi aad eooUeace arcs by knowing whrt s uadw yon—tbsS 
>ery pa I is staunch aad traa And you at tba an* to a Wodu of rapalss pro. 

The Brooks System Makes It Easy To Build 
A Motor Boat, Sail Boat, Row Boat or Canoo 

- Notaajyomyaa ca—rutoaay la pay hr W. 

send afl parts of has c os tUl . randy la pW 
toget her Pla ns aad aUalSn as sodas r mi 

of n i nr ass Evwy psaca, na y boh and Aval (a In 

r « can bald suy'uyts boat you want fram ow 
lull naod ISM. emhg (mas SUN Sn »I2 00 

aceonhag to dasap whoad 

Br saoSs Boa st joS y roo . L aarakm. 
•asy tab ads a Wat haw henaan, You 

Wdj fad d- bock , Id u I III I i T s. FWsron 


Wood Waste UtlUiatlon-borne extensive (]J(|JJ)£ ASBESTOS 

river Improvements on the MMaoori In ^ 

which oomrete pi leu have been used are DtmMGT rs OM 

deeertbed In an lllontrated article—Jean LH. BAKUN 

film wbhrtTtbe illy of CBurvsimsd haa been «w- ^ l aw ail N idw b KtS 

waging with much determination —Meaum -----' — ' 

Bias and t>ray describe a system whereby AgMI1CH PyWaMMCOBBiM 
oils can be ned fa the ordinary typu of w*mr. a*»dsn><ifnhuwddmsg>nOuO^ 
gu engine.—Prof Hongs writtu on tho ± . .. .. . . .. 

Significance of SwrOt-eopy to the S 

Atomic TbMI7 —Pwrf. Folly dMVllM ft It 




oils can be ned fa the ordinary type of| w*wr i 
gu engine.—Prof Bunge writea on thel^JJwJ] 
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The First Aid for Better Business 

The Willys *A Ton Utility Truck—$1250 

<CA«m . Omb 

ALL over America there are thousands of con- 
f\ cerns that could further develop their 
business by simply adding some modern 
equipment. Take one item alone—and a very 
costly one, too—the hauling of merchandise. 
One Willys Utility truck will enable you to ex¬ 
tend your delivery operations 100 — 200 — 300, 
and in some cases, even 400%—depending, of 
course, upon your local conditions— with no 
additional help . 


The very bc*t work the very best single horse 
can do is eight to ten miles each way per day 
The Willys Utility truck can do 30 to 40 miles 
each way per day and then work all night if 
necessary Which figured from another angle 
means that one of these trucks can do five to six 
times as much practical delivery work as any t>ix 
horses you own 

This truck can accomplish more than any 
other of eaual power and capacity and costs you 
considerably less 

This is the most practical small truck ever 
built It is not a built over or revised pleasure 
car chassis—it is a practical truck built along 
practical truck lines by practical truck builders 


m one of the largest and foremost exclusive truck 
plants in America We build nothing but trucks 
and have been building them successfully for 
over ten years 

Note the following practical truck specifi 
cations 

The powerful 4 cylinder motor is controlled 
by our patented governor it cannot be driven 
over 18 miles an hour it has quick demount 
able solid tires 36 x3 front and 36 rear 

it has an unusually rugged pressed steel frame 
doubly reinforced at points where it will receive 
the greatest strains the wheel base is 120 inches 

For further particulars see the nearest Gramm 
dealer or write us direct 


L Mmr mt m* m rwfmmt WUn mMnm Zfcpt t 


The Gramm Motor Truck Company, Ohio 


JOHN N WILLYS. President 
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BnUrul III Ui I ml Ofhru of \t w V ork N \ in SihuikI ( IH'M MatU-f 
fruit. Murk H> rUl nil in tin I nihil Stull » I nti nl Ofllci 
f (ipmirlit H»I» by M min * ( n I Ik. 
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Sllliw Inr Kih urn I nunlius cine year pmtip prepaid 
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Ihi inn ii"i i nf Ihli Jmn mil in In iunnl an iirnhlu, 
mIihiiIii iiinl Inh imtluiilii, I hi inn III * /irnili • an In mini 
li/h hiinii li ilt/t ami litilnth till in hit n an nl 


A Standard for Safe Railroad Travel 

T mr Hit risks uf mlliisiil inml In tin l lilted 
Slnlia art Ik Mind all miaou la ml ml tied Tin 
ipreatlon uf llin safety nf (In' Viinrliiiii rullroml 
pnsstngir la a mini hi unit -In Ih> tit tcrnilireil hr annic 
ncct-plcd Nlaiiilnrd For aoeli ii nliunlanl hi aa *.« Iwcfc 
In thi> British lluurtl nf Trudi s hIhIIhiIch nf uei lib ills 
Iii tin* I lilted KIiimIuiii fur (lie inn iixin. when mil nf 
nut 1 Iillllnu ll\e liiniilnal lllllllnll luiaatMlgcrs curried 
injl nne wns killed In Hull anuie line uur InliratHli 
I numiueee I umnilNNlnii mimrteil lluil mil uf Iiwm Ilian 
a Iillllnu-imawiiKerN tarried, llin uumla>r killed In train 
neildeiilH hum inn. 

lllll we du liul lilt 11 In HU uiiImIiIi nf \i vx lurk lit) 
fur a Hiaiulnnl uf aafu Irani (lull exei-eda uni lIn 
British rwnnl hImuih IhhiIiik In mind tin iliiinlt) nf 
IIm> trallli The New York hiiIiwih iliirlliK Hie t lull! 
years uf lla n|s*ratlou Iiiim enrrleil 1 tW4 l ilH,N£! |aia 
huiihi ra wllliulil a aluirli fnlnlllx dill In irulil netldinl 
M lint makes I lit* recurd mi ilstonlsliliig la Hit fail Hint 
illaillt 70 |K*r (ml nf Hnm> )NH|ile win> t*nrr1itl nil 
exnniaa Inline riiiinliiK at from HI In Ml uillcn |a<r Ilnur 
mid under Ihe uJi|imcedi filial lieuilniix (fur tin |oi»l 
fiw xeursi uf 1 lulnille ami II wtninlu Tlila fiat 
wlileli III iliw uf I lie IiIhIi s|asxl and alinrl liimlunv 
Iuim niter I men tipprnui Inal Iiiim Inn n iieinni|illalied 
mail r alielli r It In Irm ami fret from (In liiinurds nf 
the Mi'llllur lull lr win a hlandiird wlihli la nul tin 
Ihiaallile uf Heeuniiillaliiiieiil niiiiIi mull r llin Mintl) 
urea I* r headway uf ii Iriiuk aleani riiilwai ’I lie ailbwii) 
reeurd In muliili dm In ixeillmt lilink altniiila anil the 
a ill ulna III alu|i llulli uf llii'w ahuiilil la Hindi euiii|iul 
aun uu atiiini runila 

Hi lire will awnrt Hint tin iiiii'hIIiiM uf unfit) la 
Inntel) uiii uf dim Ipllm lint tin niiIiwii) iitflilHla hh 
aari hh Hint lln mil mini 111 atup euudia*ia lu dlmlpltin, 

fur the reawiu Hail Mir) ii|h nil I.. I hi alup cuiihII 

lilies II nvunl iinaliial till Ilian wliu |iiihhih ii aliciull 

Compenttive Coat of Direct and Single Phene 
Electrification of Steam Railroad* 

I N tin illiHeure uf am ill Hull! IlKiin a a a lu lla nht 
tlie euala uf lla Ni w \nik initial dins t current 
and Hu Ni w IIiim n slngle-plmai liiatiilliitlmi Kreat 


lu Hu nut kero of the different ayatema. Mince no Serbian 
i rllli lain ha a lieen put furward h) the ex|aiuonta of 
illlur ajatem It la reasonable tu assume that Urey were 
fair lu all the imrHea concerned. The suburban llnoa 
euniprlae ailin' nue hiinilreil and fifty miles, and lire 
cost ut conxcnlug these linen im the direct-current a) a 
leui wna 211,7® 11 WO. Tu convert the same lluew ou the 
aliiHle idaiHL system would bate cuat *ltU7B,000 These 
flioirea It ahnulil Iw explained relate unly in lhone 
Ilium uf capita! ex|mndlture whlih wunld tie affected h) 
the illlTimil systems. \ comparlmiii uf Hie anuual coat 
uf Hie uiiemtlun uf Hie fwru ayalema Hurt the follow 
liiH ruatiltH Ulrect currenl, |1,27O.N70, single-phase, 
21 IkClTtXI 

Mu thul from I Ida cmniairlaun uf OMta, liaactl uu the 
pru|HMiila uf the tending uiauiifactunra of the world 
fur I lectrlMiiK the aauie ISO in I lea uf road, wh flml 
IliHt llu direct-current aialnu ahuwa uu advautaHC In 
Ural e>Mt nf fl.i.’Ufl.OMM iiinl 111 the animal euat of o|itni 
llmi of f tr,J sin. It haa liei'll Kenmitly believed that 
nlllimiHh the (H rial-currenl ayalem alcuwa nn udvnnlNge 
cm aiilnirluiii llnea where (In Inilfk la denac it would 
la found Hint uu lunnir line* with a relatively aennt 
trnlhi till lldlantllHe would lie amuewllHt lien illy with 
Hie slmje-phiisi acateui lu urilir tu arrlic nl a Juat 
emiiiMirlauii, tin i iiHtneer of the cunindaalniiera anal)xml 
tin n III live euat nr electrify Iiih the Uclbourne Wired 
end and llmdlHu Mm which Iiiim n lciiKth uf 11X1 mllea 
Fun In llila cam It waa found Hint thi iiiltlnl coat nf 
CUIIII ralnu uu the aliiHle pluian aiatuu would la> greater 
bv nlanil *onixxi mill iHut tire uniitiiil euat of uiarullon 
"onlil la> Krealtr by nbout 2\(XXk The great innairt 
mrei> uf tlila cumimrlami la reallxeil xxlren tt la under 
Mliaal thill III! |iru|awed miuyeralmi will coxer altunether 
Hlaml three hmulred mllea of ateaiii nillnaul tnuka. 

1 oiler tire direct corn nt aclieme which la to la 
adopted tamer will Ire Hii|>|illc-al ua Ihree-pliaae ultcr 
iialliiK c iirreut ui Si cyclea ia r aeouiid and u preaaure 
nf JIMXXt volts. Tlila will Ire transmitted, lairtly liy 
umlerKrmilill cable irertly by overhead yylrea lu twelve 
snlestal lolls. There || will la> Irmiafurmed nud con 
xerted to direct current ut 1*VXI volts. The trnlna will 
euiialat nf from two tu alx eora uia-rnted on lire multiple- 
inilt aval! in The achedule a|aaal Tor lire auburban 
aerxIce IihIiiiIIiik atnpa, will be 21 uilliw tier hour 

Shall We Have Compulsory Licenses ? 

T IIOMh who are rea|a»UMlble fur tire Oldfield hill 
aei'k to Jiiatlfy Hie liitnalia lion uf cnnipulanry 
Mcenaea lulu tin Atncrltnii inlcut ayalem on 
lire Rniiiiul that F UKlanil and tiermnuy haxe nduplml 
tire prhalpli wllli aun van. lb presentntlvc Oldltilil la 
liniinteil by the fear that mi rlLuMuua luxentlona are an|v 
pnatayal 

Mtady the hlatury uf forihcii patent leKialatlmi nnd 
you will Mud that lilt Fngllsh mid Uermiiu work Iiih 
ihiiiaca were framed not for the pur|iuMi< uf previuiliiK 
th< auttpreaMlmi of tuxi ntlmia, lint solely to protect man 
ufmiIiri'ra from fun Ikii emnminlnl liixnalun 
Thus, Ihe I ngllah yrnlinl laxv la Intended tu tflxe 
Itrlllali mauufliclunra mid the llilllah wurkliiKnreu an 
advantage oxer tlrelr more prngresslie t.ernuin mid 
Americatl rivals. hx dmlnrlliK h luileiil forfeited If It 
liua not been cidmitinlily worked within a aUpuhilcd 
irerlcal Slnillarlx the curri'aikaultiiH Herman laws, now 
all Inti ulimuloued, xxere llitendml to prexent forelitnera 
from ilmuliiallaH trernimi minimi rce 

If Wc uiny Judin- from the opliilmm expressed by llrlt 
lab imteut ntturiH'xa FmJuiul la awakeidnK to the exit 
effect nf her draatlc intent laws. In a |m|x*r pretwred 
fur lire Mlxtci nth I'uiuinaM of tin liitcniatlonnl Vxau- 
i lallun fur lire pmtcetlmi nf Imlnatrlnl |iru|a*rty, held 
lu lainduu Iii June 1‘ll-f Oliver Imrnx Hellnxv of the 
( hurtenal liiallliite of Puteut \Heata uml Huxh Fletch 
er Mnullnn llnrrlatir al laiw had Ihla tu aay with 


xiilia utlaihea lu lire ro|>url uu lla Imuhra width have 
been aiilnntllial bx lire bailliiK elmlrbal luiiiiiifaiiurerH 
of the world f„r lire i lectllltenHmi of Hie ivlinalxo 
ax alt in nf aiilairlHin rallwaia nf the dlx of Mi Ibmirire 
Vaairalla J ho illx ratlxxaxw injox a practical man 
n|mlx of aiiluiilaiii rialtli mill alllimiuh the acrxlce reu 
ih rial lix * leu in liaamiuHica laia alxxnxa la'll! ixcillcnt 
lln kinxMli uf trattlc haa Iwaui an Knnt that Ihe city 
ha* lurnml te ilmtrli Inn linn aa lire tail! aulnlbai uf 
(la pmbli in 

I In pn-eent iralllc on Ihe nwda n dialed la alaait 
ulm IV lllllllnll iHiaai 111(1 ra |a r year and It la eaHiiuitcd 
tlml In 11*17 nrin i l,a Irlltintlnn the total will hnxe 
run Inti . hundred uml llflx lulillniiH ihi tiar 

lb fun> ilecbMiiH uu Ha axatini lu la eiupluMal the 
(Imtriiliielil ami Ha Itiillxxax c uiiiinlaalnia-ra itedilial 
lu him culiiplili lllll rnilllxt acliiinea pn'|Hired nue oil 
Ihi direct and the nllnr uu lln ulli mill Iiih current ay a 
lem Mpei IHeutlnna win* drawn up uml teudera were 
linllwl In reaimmi to which offera win rccihed from 
Ho leailluH innnufiictun ra of lla xvurld who primrcd 
euinplelu pruiawala aecuiu|aintial bx atrlliKiut Kiuirnu 

to acx that the rlxal achemca xxere com|kamlile sud fair 


reference to tla llrltlah l ’omptllaory idceiiac ITinlalon 

Tta pinliix af a<atlun 2T lua rartalDly Intnatared id 
addtllunal anil xiry wrlaua and mnii'lk-ati-d aronad on whlrb 
the xalfdtty uf mry pabnt mn la> attaiked after fonr yeara, 
ttiua ri tali rtux tt far b-aa aeiure aa a pmperty <h atroylnx to 
aonce iffial tin iiiono|a>lyr nl fnurt<-en v,ara llrnHiiturr granted 
to • patentee ami di tirrtng lapllallala from flnanolDg ttw 
ImeDtion and ao Introdueln* the Induatrr Into thla coon 

The reaulta obtained are InUnltealunlly amall eoinparcd 
with the largeet number or ixIaPnx patenta (tOOIMNi) even 
after deducting from thla nmnla-r thoac patenta whlrh may 
be cnuatdired of minor linporlanee and thla. In llaelf la an 
ahaolntr pnaif nr wliat a imall rail there waa for thla very 
aertou anil draatli alteration ot lla law aa alteration pracr- 
thwlly admitted liy all eouutrli'* rrom many yeara aetnal 
expcrloore to lie a mistake Far thla very nnlmportaat 

reanlt a alnr on or an additional ground for questioning the 
validity at all the remaining papula alaada out aa a deter 
rent to the ImeapneDt of capital for . xphiltlns what may bn 
very valuable luventlima The effnl uf the paaaCna of 

Hmllnn 2T of 1»0T wlilrli we eanaot help eondeonlu M • 
retrograde atep. haa ranaed eoaaldorable agltatton, antagon 
title to Brttlah patoDhaa In all rountrlea of tt\e world.” 

Between August 2atb, 100M, «nd the zm3 ot June, 
1012. eighty three demands were made for the revoca¬ 
tion of patents, because tbe Inventions which they cov¬ 
ered were manufactured mainly in foreign countries. 


Of these eighty three demand* no lea* than twenty were 
granted. On the other hand only one demand was made 
for the granting of a compulsory license sod that 
donmud waa withdrawn by agreement between the 
parties. 

The harshneai of the British Act may be judged front 
u brief review nf actually decided cgses. Anyone cuii 
apply fur an order whether or not he baa a real inter 
cat in developing British Industries or not It la lrrel 
evant whether the applicant shown tliat the order will 
develop uu existing industry ur lead to the establishment 
of n new industry Kxeu though the sole purpose of 
the applicant is to imirert foreign made articles into 
the cuiuiiry free from the restraint of a British patent 
the order must he Kmntod The lack of n denutnd lu 
Orcat Britain for the article irrotocted by the patent 
is nut acceiitexl as mix excuse for falling to work tt 
if Hie article is made anywhere else lu the world thi 
imteut owmr must set a Unit creating a demand for II 
In 1,1-eiit lirltuIn It will nut siittlce tlie patent owner 
tu show Hint he hns mnde Keunlue attempts to dispose 
of the patent unless the Comptroller happens to agree 
that theso efforts are nil that a British buslnem man 
shun Id rmsuunbly haxe made The fact that a patent 
owner has dune the- best he cnnld according to the 
standard of Ills own country or the country where the 
nrllcle orlUiiHted Is mil enough 11 will not sutllce 
thul the patent owner simply ndverllsed Unit he desires 
to ills|smo of his imtrut or that bo scut around circulars 
stilling Hint he wished to sell his patent or lutouded 
to enter Into a working arrangement to iiuiuubicturo 
it In Hrcnt Hritnln If the Comirtroller iliuls that the 
advertisements, circulars, or other offers were framed 
xnguely and gnxe no Inllmallon of thn terms <ni which 
Ihe patent owmr xxns pre|iared to treat bey mid tin* 
statement Hint such terms would Ire rmsoiiahltt, tin* 
order must Issue Finally the Comptroller may decide 
Hint lire unlink) intent owner, besides advertising and 
offering his parent to British mnunfacturers, ought 
nlso to have gtxm ileuioiiHtrntbniH of the invention 
within llnst Hritnln 

These nrlunl British cases are of Interest because 
some »f I hem could lamily arise if the Oldfleld bill bc*- 

(h rmuuj s exiwrlenee hns nut lnren more eireonraglng 
Indccsl (he clause In tbe t,enuan patent Inu which re- 
Iinlred lire working of intents hns ls*en pmctlcnlly 
ulsdlshed Unix III case lire public Interest (not till* 
selfish lull rent of n prlxoti uwiiiifiu hirer us the Old 
Held hill wunld buvu it) Is at sinks xxIII Ihe tluxeni 
metif interfere Tims, the dlscoxery uf a now chemical 
cuiuixmnd which wuuld curb an eiiiduiulc might be 
s|i|imprinted nils sllglit mniiniit of the nlil pmcllex 
hns bereu retnluisL mil Iss-uusc nf uny unslinUalile Is* 
lief In the xlrlne of re\iN*allun or of coniinilsory license 
but lieeuusi* Ihe Ocnuuii guxeriuireiil feels Ihe necsl or 
n weniHin In in gotlntlng luilent treaties with countries 
Hint cumis‘1 the working of imtenls. Such In Ihe ex 
lllnnu 1 loll nf Ihe (sriumi attitude given liy A dultuls 
Itixuiiiud nml Prof l»r Oslerrleth, Isitli illattngulshisl 
nul hurdles uu Ucruinn pnlint pruellee uml both nr 
whom linvc ixpressed Ihelr oplnluus In seiainite iwis-rs 
Included in the recently Issued re|sirf mi the l’atent 
Omee subnillted liv the President's Commission ou 
Kmminiy uml Klllcleiiry Hoth assure us tliat the |sipu 
tartly Ilf the working cliiuse hna steadily diminished us 
tbe Herman is-uple became cum lured of Its utter worth 
leanness nud uf tbe nnuuynuce Hint It mimed 

If the 1 lilted States Uuvemureut wishes to follow 
tlie (terms ii practice and reserve to itself in the public 
Interest the right to appropriate certain inventions, 
there Is no need of uny Hitch measure ns thnt proposed 
by ltepresenlalive Oldlleld. Coder Ihe existing isiteut 
law thu l tilled Hlutes (■oxernmaut bus the right to ni»- 
proprintc Imentlons upon the priudple of eminent do¬ 
main—n right which it has not hesitated to exercise 
But tbs Oldlleld jini|sreul giaw far beyond thta feature 
nf the Henuun law It seeks to establish over every 
kind of patents a siredes of eminent domain for the 
mere jirlxHle, selMsh purpose of whomsoever seeks to 
apply for a compulsory license 

Nil Ibe testimony taken before tbe tloagreaslonnl 
Committee, In whom the Oldfleld bill was referred, con¬ 
clusively establishes three points. First, that the exist¬ 
ing patents taws of the Culted States are on the whole 
snirerlor to the intent laws of Orest Britain, Canada 
Germany France and any other foreign nation Sec¬ 
ond, i hat from tlie i»lnt of view of the public, the 
Inventor, the manufacturer, and tbe consumer the pro¬ 
visions uf tbe substitute Oldfleld bill regarding cunt- 
pulsory licenses are worse than the corresponding pro¬ 
visions of tbe patent taws of Gnat Brltslu, Germany, 
France and other foreign natluna. Third, that tbe 
experience of Great Britain, Germany, France and 
every other foreign nation that has tried anything re¬ 
sembling compulsory license, ss proposed by the sub¬ 
stitute Oldfleld bill, hss peered that, from the ptdnt of 
view of the public, the lureBtor. the manufacturar, 
and the cons um er, compulsory Beene ia a fsitwre, art 
a distinct discou ragement of taveatioa. 
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Behan 

A l»Mr*~ u ‘ P W k > 1 > *f ■ MMMT Trail U pub¬ 
lished In the BviUHn at the Astronomical Society of 
Franee, total? been previously published in Indie, 
where the original was, on aononnt of it* unique nharaoter, 
awarded the first price in a photographic competition 
held by the Timer of India lUiutrated Weekly It wan 
taken by an English sergeant, A Hempstead at Mhow 
India. The meteor, which was very brilliant, was visible 
,- v about 8 seconds In its pajaage across the sky, but its 
trail persisted for 80 minutes. The photograph taken 
] H minutes after the passage of the meteor shows the 
trail as a very irregular sinuous line—tho result of drifting 
in the wind 

Leng-range Weather Forecasting, so long discredited 
by scientific men. appears to be gaining respectability, 
little by little, with the progress of meteorology The 
last annual report of the Dutch East Indian metaomlogi- 
oal asrvioe mentions the fact that forecasts of tho strength 
and weather characteristics of the easterly monsoon are 
now issued at Batavia each April Official monsoon fore¬ 
casts have been regularly made in British India for many 
yean. In the United Staton Weather Bureau, Sunday 
forecasts for a week in advance have become an estab¬ 
lished institution Of oourme in ail these oases the fore¬ 
casts deal with only the broader features of the weather 
over wide areas. 

Cataloguing Americas Doctoral DtauertaUoa*. -The 
Library of Congress has undertaken the important task 
of preparing an annual catalogue of the printed doctoral 
dissertations submitted at the various universities in the 
United States, exclusive of those submitted for profes¬ 
sional degrees. This is a class of literature which libra¬ 
rians and bibliographer* find particularly elusive, so that 
the new publication will flU a long-felt want Through 
the eo-operation of the university librarians the Library 
of Congress hopes to acquire copies of all doctoral dis¬ 
sertations hereafter printed in this country, and to print 
catalogue cards for them. Eventually an attempt will be 
mads to compile a list of the dissertations published 
before the beginning of the annusd publication 

Weather Reports ftem Arctic Canada -At the last 
meeting of tho International Commission for Weather 
Telegraphy, Director Htupart, of the Canadian meteoro¬ 
logical service, announced that tho Canadian govern¬ 
ment would shortly be asked, through the Royal Society 
of Canada, to establish wireless stations at several far 
northern points, snob as York Factory, Fort Chlpewyan, 
Fort Simpson, and in Hudson s Strait, If this is done, 
arrangement* will bo made to have daily weather reports 
forwarded from these piaoee - This would mean a very 
notable extension of the weather maps of ( anada and 
the United States. Mr Htupart also reported that bis 
serviee is now making a daily synchronous weather chart 
of the northern hemisphere, similar to that prepared in 
Washington, and that its value In forecasting has ex¬ 
ceeded his most sanguine expectations. 

Temper stares la the Aster otic —Home of tho meteoro¬ 
logical results of Amundsen's antarctic expedition are 
discussed by Dr Hann in the Ueteorologteehe ZeU- 
acA ryfl Continuous observations were made at Fram- 
heim during the ten months. April, 1011, to January, 
1012, Inclusive From them, by comparison with pre¬ 
vious records in the antarctic, values for February and 
Mareh can be computed On this basis the mean tem¬ 
perature of the station for a year is found to have boon 
-25.2 deg Cent. (— 13.4 deg Fahr ), which la tho lowest 
yearly temperature heretofore observed at any plaoe on 
the globe. The lowest individual temperature observed 
was —SEC deg Cent. (-73.3 deg Fahr ) Much lower 
temperatures than this have been observed in the "cold 
pole" of Siberia. 

The Remarkable HaMmeas of the Atmosphere that 
began in June, 1012. and persisted at least well into the 
autumn, continue* to be the subject of numerous reports 
bom widely scattered points in the northern hemisphere 
Dr A. do Quervain, the leader of the Swim expedition 
that cr oss e d Greenland last summer, states that blue 
sides prevailed on the west coast early in June, before 
the party started During the oromlng, however, June 
10th to August 1st, the members of tbe expedition were 
struck by the gray, leaden appearance of the sky, in the 
absence of elouda, and even when the explore™ wore 
traveling at altitudes above 8,000 feet. The Eskimo of 
tha east coast were terrified at this unwonted phe¬ 
nomenon. which they believed to be an omen that the 
fallowing year would have no summer A report bora 
Enrich states that tbe hale oeaaed to be noticeable at the 
Swim obearvatorim about October 11th. Dr Maurer, 
president of tho Int e r na tional Solar Commission, has 
mat a circular to the principal meteorological institu¬ 
tions of the world requesting a careful examination of 
the tracings made by tunshhw-reeorders during the 
Period In question, as a moans qt ascertaining the lnton- 
ri*r and distribution of th< phunmswnn The coinci- 
dmme Of the beginning of the base with the eruption of 
Katncaj voieano, In Alaska, seesns to leave UMW doubt ss 
tt tfffi 


Automobile 

Heevteto Military Meter Track.—Tho heaviest motor 
vehicle which has fulfilled all the regulations of tbe 
French War Department In connection with the subsidy 
amuigomcnU, U the A van t-train Latil, which ogethcr 
with the trail or baa a carrying capacity of JO tons 

AstomsbUe Brakes that Operate a Sigaal —Charles 
F Menton of Great Nook, N Y , in a patent, No 1,- 
040,740, provides a signal dovtcc which is sc connected 
with the I Hake mechanism that the munis] in operated 
when the brake mechanism is manipulated to Bet the 
brakes, so that an automobile approaching another 
from the rear will be waruod when the automobile in 
advance applies its brakes to reduce its speed or stop, 
thus preventing rear end collisions 

Germany Has 825 Subsidised Road Trains. Accord¬ 
ing to figures winch have just Iwen issued hy the German 
governmint 120 motor "rood trains hat been sub¬ 
sidised for the year 1913 by the kingdom of Prussia, 
and IQ by Havana. Tins mnnW added to the 090 
which wen undor tho control of tho government in 
1912, there are now 820 of those motor vehicles at the 
disposal of the German military authorities in case of 

Next Paris Satoa In October —In view of tha fact 
that heretofore tbe Olympia Autnnuiliite Show at Lon¬ 
don baa been bold a few wcoks before tho Pans salon, 
the importance of the latter has diminished to sm li a 
degree as to make the French exhibit a mere “appendix" 
to the British show To counteract this impression and 
to recapture for Fruucc its former high place in the 
automobile field it has iiecn derided to hold the uext 
PariM automobile exposition in Ontolicr instead of 
November, so as to antedate the Olympia exhibit 

Aerideat Statistics fur Motor-car-miles—Someone 
with a predilection fnr statistics has figured out that 
in Great Britain alone ahout 1 ,H00 000 000 miles are 
covered annually bj all aorta of vehicles including motor 
ears During the past year 7'iO |N<nu>ns wen killed hv 
vehicle trmffio, that la to say, one person for every 
2,113,33.) miles. Motor vubiilo* to tho nunilsr of 
00,000 covered approximately 300000000 miles and 
killed 200 people, or one ixirson Tor etrry 1,000 000 

Ad Automobile for Fording Hirers—In order to 
meet with the rigid requirements of seine of the British 
oolonloa m respect to motorcars which nan ho taken silt 
where and evert where, an English manufacturer has 
brought out a model which eon bo driven for miles through 
water four and even five feet deep All oloetnc conduits 
magneto and batteries are protorlod by special insula- 
tions and extra lengths of pipe are attached to (lie 
exhaust |iip« and to tho intake manifold W hell a ear 
of this type Is driven through five fo* t of wati r only 
the tip of the radiator and tho seats show above I he 
surface 

A Daimler Lubricating System—Patent No 1,000,- 
108 to the firm of Daimler Mntiireiigi-sollsohaft of 
Hlultgarl Germany, os assignee of Paul Daimler and 
AJliort Hocus of Cannstarit, Germany, shows a lubricat¬ 
ing system which lms a number of pumps fur supplying 
luhm-anl to a number of corresponding ports to he 
lubricated, the pump e\lindcrs being connected in series 
and to the parts to ho lubricated with euch cylinder 
having an oil inlet port and a piston reoipnxsted in 
each cylinder and over-running thu inlet ports, so that 
each piston will ofieraie to supply nil to the next succeed¬ 
ing < ylindur on the compression stroke of sueh piston 

Improvements la Carbureters.—It Is a pretty well 
acknowledged faot that tho action of many at the car¬ 
bureters at present on the market Is uut all it might lie 
from the point of efflekipcy and flexibility In this ro- 
spool it it interesting to note that • number of ear manu¬ 
facturers have obtained a material increase in efficiency 
by thu simple expedient of fitting on auxiliary air valve 
controlled by the operator To tho person who takes an 
active internet in hJs oar and Its running the in< reuse in 
effloieney and flexibility which In many instances inn be 
obtained with the aid of a manually controlled air port, 
will more than offset the necessity for attention to its 
proper sotting aooording to the demands of tbe motor 

New Use for Postal Axtomobiles.—The Bavarian 
government has found a now use for the many auto¬ 
mobiles employed by the Post Office Department by 
meaDS of which the danger of great conflagrations in 
the rural diatriels Is minimixed If a big fire breaks out 
m any of the villages farther than too mile* from a city, 
the fire engines of tbe nearest city are attached to the 
postal automobiles and hauled at high speed to the isirat 
of danger As only the larger German cities have motor 
fire departments, the assistance of tho postal motor car* 
is invaluable to the surrounding villages The first prac¬ 
tical test of the plan was made last month in Bamberg 
Tbe village Waledorf asked the oily for help and a small 
fire engine was fastened to the rear axle of lbo auto¬ 
mobile, tbe ran arse made in 34 minutes, and the aaslst- 
aooe randend by this eagiaa was of great value in 

•stiagofaUailtofiia. 


Aerocuuitk* 

A Proposed Aviation Field at Cetiefe Park. Maryland. 

—On January 14th Mr Oallingnr introduced in tbe 
Henato of the United Htato* a bill to authorise the 
Secretary of War to acquire the land uow leased to 
tho United Htales for aviation purposes at College 
Park Maryland, for aviation maneuvers and other 
military purposes. The sum of 8400,000 is asked to 
carry out the provisions of the bill 

Aa Alexander Graham Bell Flying Machine Patent.— 
In patent No 1000 001, Dr Bell, instead of making 
the supporting surfaces of a Hying machine flexible at 
their IsUral marginal portions and flexing or warping 
those portions to preserve or restore the balance of the 
machine makes sueh supporting surf ones rigid and Don- 
flexible and employs a vertioal balancing rudder which, 
when the machine Is in normal lioruiintal position, lies 
approximately in the medial vertical fore and aft plane 
of the machini This rudder Is mounted on an upright 
axis, and when the balance of the machine is disturbed, , 
the rudder is hy suitalde means turned about its axis 
to incline it to that side of tile axis toward the lowsr 
side of tho machine, the reetslanee offered hy the air 
as the machine moves rapidly forward, operating to 
again restore the balance of tho machine when the 
rudder is returned to its normal position The axis 
of the rudder is preferably located approximately at 
tlic center of jironsure of the air anting to support the 
machine For operating the balancing rudder, an arm 
projects from its upright shaft and has a fork which 
embraced the body of the aviator who, when the balance 
of tin machine is disturbed, naturally Inclined his body 
towunl the up|s r or Inglior side, thus turning thu rudder 
to the lower side of tho machine for the purpose before 
desen lied 

Recommendations or the Thief Signal Officer of tho 
United States Army —In his annual n |»irt to the Koere- 
larv of War Brig -111 n James Allen, t lilt f Signal Officer 
of the Artnv intiUe nttintlon to till rocouinu ndation 
made in previous reports coma ruing tin urgint need of 
legislation to increase the effleiencv of the Signal Corps 
of the Army During the past few >ears the great devel¬ 
opment m radio-telegraphy, aviation, anil in tin organi¬ 
zation of fiild signal companies has bo gristly innreased 
the duties devolving on the Signal tqrps that tin present 
authorized iiersonnel is inadequate to perform the present 
work of tin Corps He asks an appropriation of 83,- 
IXXHKX) to ho distributed as follows Ono million dollar* 
for mircaung tin present equipment of aeroplanes, 
liulro-acroplancs and ntliir aircraft for the purpose of 
warfare and national di fimso, six hundred thousand dol¬ 
lars to lie spent for one hundred aeroplnnes two hun¬ 
dred thousand dollars to ls> spent for maintenance, in¬ 
cluding service, spare parts, gasoline oil etc , two hun¬ 
dred thousand ilullani to tie spi nt Tor auxiliaries. Includ¬ 
ing hangars, tractors, motor-trucks i tc , and one mil¬ 
lion dollars lo lie spent for the establishment of training 
nnlmnls kisiwn as is liters of aviation, on the Atlantia, 
Pacific and Gulf coasts, on the Great Lakes ami some 
central interior point and as many auxiliary centers as 
it may ts> possible to organize with a view to having a 
school of instruction in each Htati fur the purpose of 
training offieors of the regular army and organized militia 
as aviators 

Curtiss Awarded Collier Trophy Tot 1012 and 101S.— 

Glenn H < urtiss flying motor boat, the last word in 
aviation, and the creation which is said to have made 
aviation a safer pastime than either aulomobiling or 
Issuing has won him the distinction for the senond 
lime, of remlvlng the Collier Trophy awarded annually 
for the greatest contribution to tbe advunce of avia¬ 
tion, which shall have boin developed and demonstrated 
during tho preceding year The HtiKNTiru Ammican 
Trophy was won by him in 11)08 when at llanimnnds- 
port, N Y , July 4lb he mado the first public flight 
in Amcma of more than one kilometer He actually 
fit w a distance in excess of a mile in the old ‘June 
Bug ’ In 1900 almost exactly one year later, Curtiss 
won the HriKNTiru American Trophy for the second 
time at Hempstead Plains, he flew 24 7 miles or nine¬ 
teen circuits of a circular course Him famous flight 
from Allusny to New York the longest flight of tho 
year, won him the trophy In 1910 for thi third con¬ 
secutive lime making him its holder in |sr|Hiiuity 
In 1011 tbe new trophy, to Is awarded for the most 
signal advance in aviation toch vear waa offered by 
Robert J C oilier then president of the Aero Club 
of America It was awarded to Curtiss that year for 
the Invention ami demonstration of the single pontoon 
hydro-aeroplane, the first machine to sumx-ssfully rise 
from and alight on the water There is no record id 
a single serious accident to the operator of a hydro¬ 
aeroplane in America, though one machine and its 
operators were lost at sea In attempting to tty in a 
homo-built hydro a distance of upward of 4(X) miles, 
from Han Pedro to San Francisco, starling in a fog 
following a three days' storm The livdru-airoplane 
perfected by Curtiiw has been adopted by almost every 
navy of tits wodd'e powers. 
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The Wat er * he ck of Haas 

rip f_| AMA, In northern Syria, U Justly famous tor It* 

WD n impp waterwheels. The city lies mim 110 miles 

hii northeast of Damascus uu the batiks of the rlrer Oron- 

1111 lm It 1 m undoubtedly a very aucleut town, and 1 « ro¬ 

of firred to In tlu> Bible bm Hamath the Ureal 
mm The rlrer flows through the city In the form of an 
em S unil iijhiii itH bunk* are four huge wntervrheela, 

-ri enoh bearing a name of ItH own. They are used for 

of pumping up the water of the Oronton for Irrigation 

ull puriMMcH, and oIho for aupiilylng the town, 

wo The wheel* uro driven by the flow of the river on 
elr wliat 1 m known an tlio undershot principle, that la to 

ice May the wheel 1 m moled liy wnter jmiwliig beneath it 


of the weight of the wheel*, 
ling the twth to dig Into 
ow ii nd proiiel the machine 
iel i re ft Mr WHkrs had 



a few cant* some of tbo mate daring will climb up 
the spokes of the moving wheel to the lurnmlt and 
then jump Into the at ream below him. 

Fortonca in Foxaa 

T HB phenomenal expansion of the black fox Indus¬ 
try In th* provlnee of Prince Edward Inland, Can 
a da, baa been made the subject of an elaborate report 
by the American consul at Charlottetown. That prov 
looe la, It appears, the greatcet center for fox farming 
In the world, thanks to the pomeeslon,of a climate and 
soil that ensure an Ideal weight, texture, and color to 
the akin a. More than 80 per cent of all the captive 
foxes In Canada are kept on Prince Edward Island. 

Black foxaa (which lncludi the silver 
foxes) furnish a skin which Is not only 
extremely valuable, but la In such con 
slant demand that Its value has become 

(almost aa fully standardised as that of 
the diamond among precious stones, and 
dues uot necessarily fluctuate with the 
Htiiiply Tbeeo sklus frequently fetch 
I from gl.riOO to *3,000 on the Loudou mnr 
ket. the record price meto-date being 
somewhere between *3,800 tju *3.000 
Aside from the ludustry In sklus there 
lias grown up su Immense business In live 
animals for breeding irarpoees. It Is 
Minted that duriug the paBt summer 
*10,000 a pair was not an unuaunl price, 
alter won. a " com P* ired wlttl *1.000 a pair for aul 
mala of tho same quality In 1010 Prices 



bU uuii lilue wiin tried out hiMt year at 
nmrit-qiiolL Buy, Lake Ontario, It devel 
last Hiull speed hn to astonish flu* mint 


"OUH1 variety of foxuM uro kept, la proti- 
ably more than 3tNJ 

All the foxes on lTince Edward Islaiid 
are now In captivity, the Inst wild fax 
having been killed curly In 11)11 It 1m 
claimed that tho \uluahle Htraliw havo 
lieen luiprmnd in dementi nit Inn The mil 



Astronomical “Bulk” 

T llk Hull!tin of the Astronomical the 
iltli of France otherwise known as 
/ 1 nilimuinit liHM fur mime time lieeii puhllMlilng from 
miuitli lo mouth, delightful speilmeiui of isqiular lgnor 
iiiict> iMiici rnlug the ilenuntary fectM of UMtroiioniy, 
Nome lit wliUh lnm already been menlloneil In our 
columns. The follow lug are recent addltloua to (lie col 
lection An iiHtroiiouier happtned to remark that he 
hud taken mo me phutograpliM of the moon through his 
telescope, whereupon lit wum asked whether he took 
them hy flashlight A memlier of thi French Academy, 
M Itene Basin lu his novel Ism Noellet' the Mene of 
whbli Im luhl in Vendee, makes a peasant look up his 
inttngi ihlmncv one Hummer night, and see, In the 
avulth, tin Lull of Orion. 


Tie “Go-devll plowing through five Inches of snow 

The largest wheel hnM a diameter of about TO feet, 
and the Syrians declare It Is the largest In existence 
l.lke the others. It 1 m built of wood, a dark mahogany 
The axle Is of Iron. The creaking of the wheels Is 
Incessant dnr and night They never stop, In win¬ 
ter and during early spring the flow of the stream la 
partially blocked to reduce the rapidity of the revolu 
tlona, but on no account are the wheels actually 
stopped. 

Placed upon tho bauka of the stream amid tbs tress 
and gardens for which Hama Is Justly pcoud, the 
wheels present a decidedly picturesque effect They are 
the favorite rettdesvoua of the buys of the town. Tet 


to feed. 

The foxes often breed when they are 
but H months old. Each vixen, or female 
will breed 8 or 10 times In tbo course of 
a lifetime, and a litter contains from 2 to 
7 or 8 pups, the usual number bring about 
4 During tbs mating season the animals 
are exceedingly wild and shy, and. in 
feet, at all seasons, the fox Is a very sensitive and 
high-strung animal, so that a great deal of experience 
la needed for Its successful handling. 

The recent rapid development of this Industry has 
raised a number of dUBeult problems, which are grad¬ 
ually bring solved. There Is at present considerable 
agitation cm behalf of some kind of registration of pore- 
brad island foxes, looking toward the formation of an 
asaoriatlon of breeder* for tha purpose of establishing 
a aperies of "herd book,” in which to racord pedigrees 
of valuable animals. It Is expected that ultimately 
this task may be undertaken by tbs Live Stock Branch 
of the Dominion Department of Agriculture. 
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Our Latest Battleship “ Pennsylvania’ 9 

The Largest, Most Powerful and Best Protected Battleship in Any Navy 


Anew battlenbliin In dlvtalona of the and to make thexe 
ahlpH lu every reaped Identical ll 1 m part of thin 
policy to neml each of the ahlpa of a illrlalon in limi 
to a nary yard for overhaul and general refitting Inn 
In* the fleet In commlMdon made up of ho many <1111 


lw> of ctmrw, an InereaHed weight of ninmunltlon A ure Joined li\ trauMverae bulkheada of hea\y armor The 

large |*rt of the IHNI toim alHo w III lie mummied In lairlalteH are It Inch™ In tlih knexH. The Mlnpliiir ixirl 

the Ineivawd length of the Hhlp and the icreater weight iduten of the turretH ure no lew than eighteen Inrliex 

of the fntniea deck*, henmn und deck pin I Inc due lo tlilck The roof armor hnn linen thliki ned to ll»e Inilnw 
her Im-rcam of lieani Then then util lie n wry large To prirfmt the hawe of th< Mingle uninkeKtin k ami pn* 
eonanmiitlon of weight due to tin IncrenwHl Ungtli ef vent the exea|ie of poIroiiimik fiirnam ganeH between 
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tSnrrrapimliMur 

[The edllort are not reeponeibh for slate meal* 
made in the t om epondrnt < eolumn Anoitymnue com 
mvntmtUiM mnnot tu lOnetdirid but thr name of 
lorrupondmte mill bi withheld when m dietrrd] 

The Card Trick 


Tn the Editor nf I ho Si ikntikii Amkhu an 

In nfcri mi tn tin ortiile Aimllii'r < onl Piia/lv 
whuh appctind in I In ()• loin r 'll !■ 1412 issue uf tho 



in iinv manner Hint miu iunIi until the iatiIm remaining 


Iihmi all Ihu n used TIiih m done to And nut llie number 
nf i nnln yut In ill I nuking fur tin m or without ktthiK ony- 
iino know Dint vtm must lialu tin nuinlxir 1 flDii that 
thin adds ilium nsclj to tlio 1’ffin t of lll« trick 

Nih ^irknty R W Hoi'i- 

Required, a Machine for Shaping Granite Cubes 

To tin FiJiUir of tlio S< iiNTtrn Amkriuan 
A paM.uu ul somewhat Himllar to that whmh ha* lawn 
in nun in thn HtnmU of Liverpool for a numhor of your* 
limit hut n-iimll) huun laid in Fulton Hlnwt in thw city 
'I hi* jHm niout whuh consist* of small granite uuhn* 
Homo thn*' or four mnhw across aoouratcly out no aa to 
uilmil of laying with oloao juiuU, Booms to ho I Kilter 
adapted than am other to mm l tlio requirements of 
I maty sLrwt troffli, and at the same limn affords a good 
fooling for animals. The ehief ohstiu lu to tin extensive 
use lies in the foot tliat tlio oust is ounsidomlilj greater 
than most other form* of iiavnment 

It lias occurred to me that thomi granite < uhe* eould 
he produced at n limner mwt if labor-saving nuwhinery 
were emplovod in shaping them Would you kindlv 
tali this mquirumeul to the attention of invuntors 
thniiighout the country, in the hope that tin y may lie 
ablo to suite the difficulty 9 Hbnut Hkikih 

t hair man Fnmmitleo on Improvml Pawuuent 
New York. N Y 

[If the enhen are shapoil hv hand tlicir rvintHily high 
■nut is readily iindorn!iMn1 It shiiiild not be difficult to 
deuse wiitnhli maehmisi for doing thw work Kuitoh | 

Determining Differences in Longitude by 
Wireless 

To thi Fdilor of the Hcikntixu Amkrican 
The paragraph in your wsuo of (h tidier 6th regarding 
the propotusl usi of wireleas by I ho Belgian government 
for the i xael ill ti rminatlon of difference of lungitnde, 
lndueci* me to remark that Hu* devire wa* sue.eism/ull} 
emploMid Iasi Hummer by I’anadian government vossels 
The work wa* |Mirfortnod hv the "Arelie’ and 'Mmto 
and eunsistisi m the i harting of the Button Islam!* at the 
entrance to Hudson Hlnul 

While one vcawl remained at anehor, Hie other visitod 
tile various islands wlneh compose the group Karh day 
(the weathir |* mulling) iibaeriers from each vewuil 
modi laraful shun oliservatioii* for local time anil then, 
a* soon a* possihle theee time* were compared by wire* 
lew 

The distance* involved ranged from thirlv to fifty 
mllisi and it wa* found that hv prewing the key at Inlur- 
\al* of a inmute for four or five minute* an aenuraov in 
transmission considerably greater than that of the obser¬ 
vation Itself could readllv he attained 
The method proved Hatuifactory m every particular, 
and it* rapid extension neems assured 

Iterlln Ontario W B Wikoand 

The Carob Bean Tree 

To the Editor of thu B< iRNTinc Auirican 

i our interesting article on "Tlie Carob Bean True in 
the January 11th issue of your highly esteemed paper 
rcmindml me of my observations of this tree It grow* 
here in a wild state, both the bean-bearing and thn male 
Ins Tin latter is used for poata of vanou* land* i* very 
durable unit hard, aim rapid growth The female de¬ 
velop* less rapidly and lia* Uuirna from eight inches king 
down to verv small one* on the smaller branches The 
1 leans or pod* an flat and black and measure aa long aa 
sixteen ini hen and almii! one and one half Inehe* wide, 
the honey I ting in the thicker portion of the pod and the 
bean* in the thin T liave seen tin m over eighty foot in 
height, and the lumbermen call them ‘ black locust \ 
I know of a row of the male locust* near here, about one 
quarter mile long which were originally poata for a wire 
fence, ami were allowed to grow Into trees now about 
fifty font high I have also aeec telephone posts mad* of 


this variety which developed Into beautiful trow- Tboy 
bloom in early spring, with great dusters of peadutoua, 
on*amy white and very fragrant blowout*, the foliage hi 
also very graceful Cold does not affect this true hew 
The Ismiaiana orange Is grown some four hundred ml lea 
south of us and doe* not stand our dimato Thi* tree 
is verv hard to loll by cutting down, aa it will Invariably 
put out not only suckers from Its most abundant roots, 
but will also sprout from the stump The soil here is rioh 
and sandy below the surface, with a good layer of neh 
blank topsoil, the lowest stratum is gravel of an nxeep- 
tional quality Tn my younger days we would bind the 
long hard thorn* to a lanoe of bamboo os ae and use them 
for snake spears, and with their many tough prongs they 
answered admirably for thi* purpose Incidentally I 
have used a smaller thorn In place of a lost suspender 
button, the utility of whuh a&n lie imagined The male 
locust is also known here as “looust and wfid-honey" 
tree Negro children sometimes eat the honey portion, 
but it is never used aa a food Neither the male nor 
female tree* are evor green here, and we are perfectly hare 
of trees now l have seen these trees in Miami, Florida, 
in Arkansas, Ten nuance, Texas, and Louisiana, besides 
in) home Ntato, Mississippi It is interesting to know 
that there is more value attached to this tree than waa 
supposed hare 

I send vou thi* little article for what you may wish to 
do with it 1 have had the benefit and pleasure of being 
a subscriber to and reader of your valuable paper foe 
twenty vcani, and I still look for it* weekly advent with 
pha*anl anticipation F F Bbssac 

Nate her, Mias 

Misuse and Failure of Metals and Alloys 

To the Editor of the B< irntific Auxrican 

In order to bring about a better understanding between 
the user* and manufacturers of metals and alloys, I ven¬ 
ture to request tho favor of the insertion of this letter 
I hope it may provoke discussion, and if possililo help us 
to anile at the truth 

Users including the non-expert puhhc of metal* and 
alloys In general do noL suffli lently realize that many^of 
their corroded metallic won-* for example copper tans 
and Ixiilers, mysterious breakages of for liistani-e chains, 
railsnv accessories and sudden failure* of condenser 
tills'* and copper pipes are due to two easily prun ntahle 
causes dewrtbed liclow 

III order to satisfy the demand for Imaiity of form or 
the modern (raving for < heapness many ingenious me¬ 
chanical devices have been evolved by manufacturers 
works staffs, which put upon the metallic articles, while 
being made uneven strains or iutrodune in antiquated 
furnormg appllam u* deleterious compounds, wliieh tend 
to and In varying times finally render tho articles useless 
in the hands of the purelioM'r* or users Often enough 
they’ore dangerous to human lifo and property An at¬ 
tempt is made to remove these strains by annealing in 
unevenly heated furnaces 

Why this stale nf things? 

One must reply, 1 general ignorance,” perhaps 
"apathy"—thn major causes of most human Lreubles 

A few manufacturer* whose products are subjeot to 
constant physical tests are quits alive to tho situation. 
It must also lie conceded that manufacturers of ferrous 
and non-ferrous metals and alloys spare no piuns to free 
them while in the molten slate from deluUinou* sub- 
sLanues They employ expensive nostra known as de¬ 
oxidizers—ingenious devices to prevent contact of the 
liquid metal with the air during the casting operations, 
all tending to produce soundness in the ingots or eastings, 
l e , to free them from blowholes and segregations. 

No sooner is this desirable end attained than the metal 
or alloy Is introduced into furnaces wherein hot gases 
containing free oxygen, sulphur and other objectionable 
elements are allowed to impinge upon or envelop tb* 
metal Whilo hot, they are brought out of the furnace 
Into the air and mechanically treated in an atmospbsre 
containing oxygen This operation is often repeated 
several times In cases of cold working, the metal, with 
few exceptions, is annealed between prooeaae* hi furnaces 
to which the sir has access A fter thu heat treatment they 
are withdrawn and allowed to cool, sometimes in approxi¬ 
mately clew'd receplsA lm, oftener in tho air Not only Is 
the surface of the motal oxidized or tarnished but during 
the wbol* time of heating, and partly in cooling, solution 
of oxygen and other gases takes place, with formation of 
compounds in Intergranular spares, or in the body of the 
metal or alloy, which form renters or areas of oorration 
when In use 

In the hat year or two exact investigations and experi¬ 
ence ha vs proved beyond doubt that both the above 
defects in heat treatment are proliflo causes of corrosion 
and the other breakdowns. 

1 therefore with all respect beg leave to submit that 
the time has arrived for all en g in eers and ussn at metals 
and alloys to Insist and specify that, at least, two Pauses 
of failure of metals and alloys under the control of the 
makers shall be removed, namely (a) Uneven lyse ting 
appliance*. (6) Antiquated heat trea t ment in ohamieaHy 
and phyrisally astir* atmasphmea 


InotdsotsDy ths pubU* health wffl benefit, tow** d 
the appliance* on the market capable of bringing about 
the above results ire smokeless when In operation. The 
pres en t unnecessary and wicked waste of one of nr 
natural resourees, vis., ooal, will also be curtailed 

T Vaughan Hughes, A.R.B.M. 

Birmingham, England 

Banting of IS. 5-Inch and 14-inch Gtma 

To the Editor of the Scixtmriu American 

In your number of December 14th last, when speak¬ 
ing of the bunting uf an English ISA-inch gun, which 
had taken place In Bboeburyncss a few days previously, 
you alluded to the fierce oontrovnwy which bad taken 
place a few year* ago, respecting the question of tbs rela¬ 
tive strength of the wire-wound guns and hooped guns. 
Starting from the justified assumption that tho EngUsh 
gun which burst was wire-wound and of the most resent 
pattern, you recalled to mind that "the advocates of 
wire-wound construction claim, or did dalm, before tb* 
recent improvements in hooped guns, that tb* wfce- 
wound gun, because of the absolute Inspection to which 
every part of it could be subjected, was proof against 
the kind of accident which recently happened at tb* 
proving ground ‘ 

From the wording of the article it remits dearly that 
you had doubts as to whether the claims of the manufac¬ 
turers of wire-wound guns were well founded, and I pre¬ 
sume that these doubts will have been farther strength¬ 
ened by the hunting of a 14-inch wire-wrapped gun 
which took place at the Handy Hook proving ground on 
December ftth. As appears from the Amy ami Nary 
Journal at December 14th, thn gun, after having fired a 
first shot with reduced charge bunt at the second dis¬ 
charge with a normal charge of 320 pounds powder and 
a projectile of 1 BOO pound* producing a pressure of 
42,000 pounds per square inch, while tho' contract 
strength of tho gun called for a minimum of 66.000 
pounds. 

This is quite an extraordinary event, which, taken 
together with that which had taken plane in England, 
where the l‘i Vlncb gun burst at the seventh discharge, 
shows that the criticism against the wire-wound guns Is 
well founded, and that it It, in root, not true that the 
latter have a circumferential strength greater than that 
of the hooped guns. 

That tho wire-wound guns are very dofectivo as re¬ 
gards longitudinal strength is a matter which is now so 
well known that there is no need to demonstrate it, and 
In connection therewith it will be sulfioient for me to 
refer to (be important article which was published on 
this subject In the Fehruary-Mareh number of the Jour¬ 
nal of the United .States Artillery 

As regards tho circumferential strength, I beg to call 
your attention to tho two important essays which were 
published in the “Memorial de i'Artillorie Navale" of 
1012 by tho ordnance and naval engineers Messrs. L4on 
Coupaye and Pierre Malaval 

Theee two gentlemen havo exhibited, by different 
methods and procedures, the following principle "What¬ 
ever may he the system according to which a compound 
gun is constructed, whether it is hooped or wire-wound, 
tho Internal pressure which it can resist without altering 
its shape permanently has os its upper limit the value of 
the limit of elasticity of the metal of wbieb its internal 
tube is manufactured." 

Thus, for instance, a gun the inner lube uf wbloh is 
manufactured of a metal with a limit of elasticity of 40 
Idlos, cannot remit, without a permanent deformation, 
an internal pressure exceeding 4,000 kilos per square 
oentimetor (50,801 pounds per square Inch) This limit 
of internal pressure can. however, be reached only in oaae 
the interns] tube is of infinite thloknots, It is leu in pren¬ 
tice. and deereosee with tb* thieknens of the tube. 

In the wire-wound guns, the internal tube is of small 
thickness and strongly comp re ssed by the stool ribbon 
surrounding It externally The limit of elasticity of tb* 
ribbon Is superior to that of the tube, and consequently 
under a given pressure, the latter suffers an elongation 
greater than that of the ribbon When the entire arrange¬ 
ment returns to It* state of repose, Ibe tube nan no mare 
retake Its former dimensions, because it does not find the 
necessary space to do so and, consequently, contracts or 
breaks. The contraction of ths Internal diameter of the 
wire-wound gun* Is a well-known phenomenon which I 
have personally ascertained, it has been, may be. and 
will be the cause of the Jamming of the projeetfie In the 
ban* of Um oonwnumt bun tin* of tJtui cun 

I think that to this ovum must be attributed the bunt- 
Ing of tho English 13.5-ineb gun, as well aa that of the 
American 14-inah gun, and It seems to me that theee two 
aeoidente. wbieb took place within a few days of each 
other, must give rise to tarious thoughts. 

Torino, Italy Enou Buthta, 

Captain I tafias Royal Navy (retired) 

-5? bwrttog°cd! > *» ai ia!KSh*n»TdS^ SSJ 

acting. He Is wroeg with reward to titoAresriree 14 -Mi 

gaw, whore bflwswre do* to otiurreware which w**fe 
art at Hbertyto dls*to*a—Ewroa) 
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own to h I po|nt within »T mllin of thu Kouth I'^l. hi 1 INW 

Three explorers who hare made Antarctic history 



The Scott Expedition and Its Tragic End 

A Sacrifice Made for Scientific Ideals 


after having reached the Month I’olc He tiled u true 
hero of science There nan no burled treasure In seek 
In thtwe untrodden Houthem snows—nothing but ever 
lasting fume. Only those nho are engaged lu w lent Mi 
research can understand the Ideals of a man who will 
Ingly cuts himself off from the world for a period of 
three years anil perishes In a bllsxsrd—for what? Fur 
meteorological Information for goologlcnl data for 
light on the fauna and Dora or a cold, white, silent land 
that will probably never bo peopled, for a handful of 
rocks and fossils that will show the relHlIon of the 
Antarctic Continent to Strath A merlin and Australia 
for a study of the southern atmnephere and Ihe south 
era seas. In a word fur things that are Infinitely re¬ 
moved from gold hunting. 

Let It not he supimsed that the enuse lu which Scott 
died was Ihe mere attainment of thu 
South Pole. If that nthlotlc feut, 


I Inn geogntpliltal knowledge of the Simih Polar 
regions was confined largely to sui upproutlu-s To Is 

sure PnliiM r Lind with Its ussoelnletl ..Is the 

roust of \ l< torts laUlitl wllll tin ndjlltx lit Ittew Mil mid 
lo a lesser txleul, the eoasL of IWIkcs Isind hail 1st n 
ixploretl lad of Ihe great Inlnrttlc inultntiil us a 
whole, pnuilculb nolblng was known Is fort Mull* 
first expetllllon rt turned True the exnmlnat liras of 
tin Ilelglcn the 1 ra lien lx and Hit Pouninol Pas 
showed that Pulintr Lind cxlendtsl away lo Ihe 
soiltliwestwsrtl along tin stailbirn tonlines of Ihe I'll 
elite Orenn and the (iennnn (.miss Viiliirt lit Fx|«sll 
Hon confirmed Ihe dlseottrles of Wilkes, niiidi In Im|o 
mid so long discredited llul Hit first who really 
scaled the l.reat Harrier anil iniw us sonu Idea of a 
continent whose present nucxplonsl and mulshed cx 
tent Is still twice the ana of Fannie was Moot! 
Thanks lo Ills studies, sappli nit nti d li> I host of 


Minn klelon wi know I 
fontlnent was piolsihl 
tinirleii, tusiralla in 
with all of l Ik iii hI lln 


as It has beeu 


■ Ihe 


only object of polar exploration 
scientific societies would not eon 
tribute a penny to the etpilimwnl or 
an expedition Nor would men of 
Booths and Hhuckleton s attainments 
be Interested In It A polar dHsh 
makes good newspaper reading lint 
your ndentlflc geographer looks prl 
marlly for some addition to thi 


The Great Unexplored Antarctic 


tntll the close of the nineteenth 
century there was no part of the 
world about which less was known 
and none about w blch so little Inter 
cot was manifested as Antarctica 
The reason Is to Is* found In Its dls 
tance from the centers of wealth and 
thought. In Its dearth or animal and 
vegetable life, and lu Its unpeopled 
state. The game hunter, the dare¬ 
devil explorer seeking adventure 
found little to attract him In that 
bleak and barren country tt was 
a region that held a fascination only 
for the ndanllfically Inclined maa, 
and hence we find that most of the 
men who haro bruted Its terrific 
bUxasrds have been men of the flu- 



run r MMiloglt limes Hn 
etl wllll Vfrlin Mouib 
An land nil hough noi 
mi Tin first Inis, ol 
mil Joiiriny w lilt It bits for 11 m olijetl Hit i \ lil.ini t Ion 
of Ihls tnsl lirrllort must Is. uter Hu i>lnt<nni of Hu 
(•nut Hurrhr tbo stsonil a climb lltrougli mmmliili 
IKissts, anil the third a Inntrso of a infix Inland plain 
Not all (lit txplorirs who nmimgcd to nsmid tin i.nsil 
itnrrlir ttiulil lukt urn intans or tmiM]xirt with Hit in 
Sir I most Slmckliton had lo alliance with Ha imiildis’ 
tfforls of iiuiii nloiit* Ills imrty utnrltsl mi llu second 
phiisi with full liuitls, mid st hletisl ulnit Is proluildi 
the innxliimm Hint niuld 1st ucvoinpllslasl under such 
ilrriiinNlniictsc Aiuiimlseu was able lo use dogs lu>- 
caiist of the more or lists fainrnhle condltlmiM which 
ho eiMnunlt rtsl PirhiiiM to tliut fortuiuiti clrtmu 
may In large meusure Is Htlrllmltsl 
llul titii If ponies, ilugs or motor 
sledges nut lie used It must Is rt 
lilt mis*rtsl tluit Hie Inst phiisi of 
the Jour lay owing to tin In Iglit of 
Ihe pint etui mnsl lui t llnlili 1st ue 


slants Ills stir 


The Soetb Pole Um on a lofty emlaenee. How It was attained by i 
r ICth, 1111, and by Scott an January Xlth, 1*12, la indlcited o 
*- - eUetsa’s cowreo la lMfi. 


: width for l 




>trll\ 


ethnliim of Its 


inducted wllll i 
wn a Itsliiibiin 


thi e 


Isitli i 


n ml lies of 


mill for Ihe simple reason (luit 
Ihe topographical coii.lllIons are not 
the sann In tlit north wt Uud 
IsIhiiiIh ami a |x.lnr sail In tile south 
nil mist nil coni lii.nl surrounded by 
mi i liormons fioallng Its tap which 
Is called the Hrcat Harrier and 
whleh fours probably more than 
1 TO I NN l s.|nil re miles of the \ntare 
He Ocean Pledging Is, of rour-s 
neeessary lu Isilli rt glons In the 
■airili It Is not ihmhIMi to until l>y 
sledgt nttr the frost n stn i xcept 
(luting a short isrlod In spring in 
the south sledging Is men or less 
possible lit nil munoiih txcipt that 
the nietisireloglenl conditions art 
more filterable at some Him* than 

The Importance of Equipment 

Next lo Ihe pcrsoimlllt of llu 
lender eiptlpiuclll Is the most Ini 
IsirtauL element lu III. success of 
IHilur exploration Thi Iii|miiii-s 
exiwdlrlon tiudi r I It m Mldnixi 
foiled lieranse of lls issir mil 111 
Amuiidsen was not txpilpissl n 
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urn Journey we bed Dot merely fall rations, bat an 
nucb un we could cut from tbe depots, after passing t-U 
legreox " 

Although Ncntt himself, HbaekMDa and Am u ndsen 
mil nil unde txtoiudve researches 111 tbe vicinity ef 
lu> south rule inncb utlll remains to be done. 

The Scott Kxpedttlan. 1001 to 1004, dlacovend what 
n now known an King Edward VU Laud, extending 
net of the (.rest Barrior from 15J degreee to 187 de- 
rres oHHt longitude, Foltowlug tbe Great Barrier to 63 
egrees 17 nit nut ex xontb Hcott ascended tbe glacial 
merlng to the overlying plateau, and after a Journey 
f MW mllex rvHchwl an elevutlou of over 0000 feet, a 
xilli L in 77 degrees Oil minutes aoatb and 147 degreee 
HHt lulllritwk 

Sharklctoa’a ExpedltWwL 

HUaekleton x KxikhIIUoii of 1007 lo 1000 penetrated 
I the wtme place Mini Scott bad previously entered, 
ml iinxxxxliHt 11(1 Ibe western border of the ten Held 
pursued. Shncklet 


raphjr, goograpby, and biology Indead, tbaagle May 
reason to boUeve that from a setentUto pete* a# slam 
tbe Soott axpedttloo waa erao aora Urtnlagiy mmm 
fnl than that led by Hbackletoa. * ' 

Ohwmb BrowlaMa Control 

V ICE-ADMIRAL SIB PERCY SCOTT, {fee femtaM 
gunnery expert, baa Invented, and tby-W^Mfe Ad¬ 
miralty, after long and severe trial, haa 111 fe tid 4b 
apparatus for Improving naval gunnery, by AdkJeh as¬ 
toni s hin g reanlta have been attained, like gMA fcaoWH 
aa a "fire director " was fitted In tbe super rtlfefetraggfct 
“Thunderer,” armed wltb ten 138-lnch guns»'-*M {Us 
vessel carried out a series of comparative loafer srith 
a ulster ship, the • Orion,” fitted with the “fir" 
nj Ktem previously In general use. Firing 
weather at a range of 10,000 yards, at 
buttle-practlce target (00 feet long and ! 
the moot extraordinary results were < 




Campbell'* Expedition and Its Relief 

An e\|*Nll(lull iniilfr ),li ut W V L. t uuipliell which 
vud Ixx n xfiit lo luuki geological Investigations lo tin. 
•ext of (SIX' Ivans, alxo |uixxed through lxTlIonx ex 
x>rleiK.fH. Imt returned xufe uml m II The Term 
Suva lmil Inxii uipiblc lo tnki Ibe men olT the >iur 
wfore on nccoiint of l<x and llicy wt r< couilx lletl to 
tliend another winter In tbe Antarctic In llilx imrtv 
rrn lit Ix-vlik Priestly, \lxilt Browning und 1>I< k 
thou A gnllnnt ntttmpl to relieve I lent CniiiiiIxII 
ask made In April but tbe relit f purl) wux Ntopiied by 
i|tetl wntir (uuilitxll sutl lilx tximixuiloiix wire i\enl 
tally rent iitxl by dm ter) ttenrchlng imrtv Hull found 
lie Issly of Scott 

Tile CHCii|x‘ of l.leut ('jimplxll uiul bln inirlbt rti |Hir1y 


undaen and fkotl Co 

lllllxt butt INIXHC,I (SI 

c during CbrlNtniHx 


|n illtlon of Scull 

Amundsen ■ Contribution to Tolar Geography 

Despite nil the IihhIo with which bo prix-eeded, 
AmiiiitlM'ii msilo liniMirtuot nihlltlnus to our knowledge 
of like Anlnrttli conlliif.nl, isirtlcularly In that Hector of 
the earth« nurture extenriltig from the South Polo tu 
I hi tlgfalletli degree | hi mill I of latitude between tbe 
norltllniiN 1(10 dognsst and INI degrees went of (,reen 
with lie rathir i on firmed the view Hint the 1'a cl tie 
Ocean must be bounded on tbe south liy a coast of 
Ibe Pntlfit t>|g'” the main characteristic of which la 
that Ibe tnnd Is determined liv mountain ranges run 
iilug ixirallel lo the shore Tbe type Is well exempli 

mxl lit Ntw Aeslmid ... side HUd by Ibe Andes of 

South Anurlcn uu the other 

Auiumbxii x Antarctic venture eaine ax u great sur 
prist' to tbe mnrlil lie loft Norway In June, 1810, In 
(he Kntm seemingly with Ibe Intention of Nulling 
around Cape Horn and through the Pudfle Ocean and 
then Bering Sea Into tht Arctic Ocean Upon round 
lug Cape iloni however he sailed to tbe wextwurd 
ainsw the South I’arirti and iniuh' a landing at Whale 
But on the tee xluxg. eoierlng Bonn Sea Thin place 
Is In King hdwurd MI Ijiud. mxir the eastern eud of 
the lee front und o ‘ —■ "— ' 


rled out In the presence ut a large committee of naval 
officers. Including Itear-Admlral Peirce, an ex Inspec¬ 
tor of Target Practice. Bear Admiral Browning, the 
present Inspector, and a large staff of specially select¬ 
ed natal gunnery experts. .As a result of the tacts It 
ban been derided to fit the apparatus to all ships ef 
the dreadnought type at an estimated coot of $2800,000, 
while tbe Inventor of like system has been honond 
wltb a baronetcy 

Tbe gnat text precautions have bean taken by the 
British Admiralty to prevent tbe details of the new 
system from being made public, and Ibis la very slgnlfi 
cant when It lx recalled that all previous Inventions 
of Blr Percy Scott have I wen patented, and. therefore, 
imblbtbed In Its essential fnatures, however, tbe lire 
director” resembles a similar apparatus which waa In 
use In tbe muaxle-loodlng era. when many of the bat 


llexhtps which were built carried from six to a doaen 
heavy guns of the same caliber This was Invented by 
Oapt. Moo mom, of the British Navy, and, to quote from 
a work on “Naval Gunnery," by Capt. Garholt, waa an 
apparatus 'by means of wblch tbe bearing and dis¬ 
tance of the target and tbe heel of the firing ship were 
■ II determined, and the guns laid accordingly, It wan 
generally fixed on the upper deck, over the center 
main deck gun, or ether convenient position, and the 
slgnul or order to 11 ro was given by tbn officer attending 
It ax want as he found the object coming on wltb bin 
sights.” Many scientific and mechanical adennem have, 
of course, been made since this apparatus was Invented 
In isflo Instead of tbe officer In rliarge of the direc¬ 
tor imsslng along directions to the captains of the 
guns b> word of mouth, be directs tbe guns himself 
electrically under Adinlrnl Heott's system, and Instead 
of giving an order or signal to fire," he Ores blmself 
by presMlng s button and completing a circuit. All 
that Ihe guns' trews have to do Is to dean out Ibe guns 
after such rouud and In load thorn for tbe next 

It has lwell stated thnt the Thunderer while mi 
dergolug the lesla, fired several concentrated and slmul 
taneous broadsides. It is understood, however, that the 
Heott apiianitus Is such Ihnt there Is ■ momentary In 


-a tin lust nnxtllnry ,lot,i<limont of Ids imrty startl'd sontb Pole on lkecemlx-i 10th, 1811 He followed the 

, iinthr Ihe gulvluuce of 1 hid hvnns hi would lx with meridian (west) lo n mouulHln range In about 

1) Tor Ihe Unid dash Bc.lt mid Amnmlsen must M ,H>greex south Inlltiide Here bis |varly crossed 

i* lmn m *" r "•<* f,thor ,,n Hwvmber JBth 1011 ixvLs Glarier between mountain peaks about 111,000 

II they wire u little more than J00 miles from the f^t hlgli The glacier led lo Ibe South Pole plateau, 

mid Shout I KI miles npart At Ihe rulu of Amutal shout 10IkW feet elevation entirely Ice covered Tbe 

s returning sixxxl he ciuld easily have crossed the ml , developed ws» new aval Independent, 
rvi nlng lee mid snow mid met Suilt In less than llvo Naturally one caunot help comparing Heott with 
s tnivi ling Amundsen There was ■ marked difference In their 

oulmxi AmundHMiH retnni journey with that of immediate motives, litsinestlouably Ihe attainment of 

Its. Here lx Vmiiiidm-nx account the ybmii, pole wax the primary object of Amundsen's 

wt'mnn™ uu'ThriiltmM'as””*Ita' still undertaldiig lit the Antarctic, though, as we have pcevt 
"threnah’all w«ltenl. Th? w was MtiTtiut iraa" ad' P oln,w3 0(11 editorially, this broadminded leader 

urouh sisnit the trip hut It was wry hard work did not consult his own lasle lu the matter Ha made 

. xiiff, nxl nil privatious, for he tells ux ■ dellhenite concession lo popular Ideals for tbe por- 

It r.si iiBriiMhi,w In tho way ..f f.ssJ ..a the poll ymirm-y l”** of wlnulng finaurinl xnmiort toward au entorpriao 

I win. lion, llnttnr thi nvtnx for when my ronipsnlnns that did not. In Itself, strongly appeal to tbe public— 

hid in. ship they wm almost rat sad could not imt nuuely, bis |iro|xmcd five years' drift turnm the North 

nmli so will n III. V Stariixl Tbe dogs. too. were fst and |'„| Mr lusllL Hlmllar ih-vlous meejw to iihllowotlhlc 

z:x •*« «•*««..»b, srien.i«c M 

t which was lylux tu isroe quantities about tbi lomo NiH for many months will we learn u or thin* really 
I' definite of the sdentlfii rexultx attained by (Ike Bcott 

muudsen had full rations nil the way, but In lluit exiwdlllon that terminated so tragically Ruoagh erl 

■ate full rations are n very different thing from linv deuce Is at hand to warraut us lu Mating that one of 

as much us a man can eat. 'There scorned Utile the auxiliary parlies, at least, conducted rese ar c hes 

It to one's eating powers when doing a hard aledg- that are Invaluable, and that will illuminate tbs dork 

l Journey," aays Amund s en, “However, on the re- subjects of Antarctic meteorology, geology, oeaa&og- 


niuiidsen had full r 
■ate full rations are 


bum nil the way, but In lluit 
very different thing from liuv 
nn eat. "There seemed Utile 


other hand. If one strikes home nine others, or as many 
others as there rosy be on the broadside, strike home 
as well, and the ship has not yet been built which could 
stand the attack of ten 1,200-poand shells stmoltan 
eouxly The thorough teste carried out by the British 
Admiralty show that four out of every Ove broudaldm 
can be depended ou lo reach the target. 

Tba Currant Supplement 

I N the current Issue, No. 1BSS, of tbe SumgintuT, H. 

H Held discusses the advantages of tbe heavy-oil en 
glue for marine sendee—II T Kmlrnus points out tbe 
Important relation of res earc h to the c on s er vation ef 
our natural resources.—L 0. TaImage, In on Illustrated 
article, desert tie* the extensive harbor developments of 
Texas City —Suspicion baa become centered on tbe 
stable fly as the chief carrier of Infantile paralysis, ac¬ 
cording to a taper liy Mr 0- T Braes.—The snares gad 
Pitfalls of ‘ beauty doctoring” are laid bare by Dr H. 
Greeley —This lmoe brings an Important artMe by H 
F Nmttb un the chemical and nwchanjaal aspects of 
the manufacture of producer gag.—Copt W L Cham¬ 
bers rail our attention t» the Importance ef a Ngtbmal 
Aerodynamic laboratory for tbe United Btatua.—Rplces 
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Ready to descend In a diving helmet 


fainting showing sand heaps on the bed of the m 


Fainting the Wooden Under the Sea 
Aa Artist Who Works Undar Water 
By Charles M Carroll 

M IL Z. II I*BITt IIVHI> nn artist now working In 
California devotes bin life to painting pictures 
noder water He holds that It 1 m IhipomhIIiIc to entth 
tbs colon and shut might be called the atmosphere 

of submarine scenery by an> method of otwervntlou *’ rllcl,u jl ' c,dy for 

from the surface Kvtn when the disturbing effect “f lver * ,h * 

of tbo broken surfsce of the water Is ellinlimled bj ““ n «k- 

uidug a glam-bottomed bout or tnlw eierythlng uiipears 
unnatural and distorted to the Is-holder Mr Prltch 
ard goes down lo Hie Isittom of the ocean wearing u 
divers helmet, and makes sketches on wutprpnsif 
pa|ier with waturpnsif crayons. The paintings are 
then completed In hlx stndln 

Mr Pritchard is an Englishman by blrtli When 
still a boy be made for himself s pair of wlit*r tlglil 
goggles, similar to those worn lit the famous jienrl 
divers of the South 'bus. Them goggles ure merely 
bits of cow horn cut and shaped lo fit Ihi ores. They 
allow a small space of air between the eyes mid llie 
water so that one cun see very well With these gog 
gles the young man studied the lamlM-upes under 
water with a clear vision Ills InuiRinHliou had Iks n 
Bred by Jules term a "Twenty Thousand Is-ugues I n 
der the Sen, buL ho speedily dlscoiered that It was 
ImisisHlIile to shoot birds front Ibe sea bottom as Virile 
asserted, ns the ski Is rareli glimpsed by Ihe diver 
and (hen ouly by lisiklng directly upward, for nl a 
moderate angle the surface becomes n gigantic stiver 
mirror reflecting Ihe silent cities of coral and the 
lone, grotesque figure of the diver 
Mr ITtfchanl became a decorator in England bihI 
a very successful one lie liud preserved a few 
sketches made from memory of the scenes under water 
and showed them to some critics but when his fellow 
arista ridiculed hls work he became discouraged 

About this time Ills health billed, null Ills doctors 
ordured hliu lo go lo I gypl Instead hi wmt to Coral-eating chaetodona, of Tahiti 



i'ii lilt I tine of tin souili sni Isliniils whin In lisirurd 
llii most w mull i fill isirnl fnrinii I Ions In lln word win 
In Is' found Virlnil Hun In iltildcil to lnki up uc 
Hilly tin work of imlmlng llu mull r vvnli r world 

Ills process nl Hist was conqianitlielv i rude Hi 
would go mil 111 Ills IhuiI wllli Ills In l|s rs. Dud Ills mull 
try wllli n glass IsiHnmcd Isix mid ilexci nil b\ menus of 
mights Insikisl In Ills waist Tlirti In would uiuki 
meiilnl notes of llu risk or coral format Inns. asetml 
mill |HI Ini till III lint tills ini Hind proved uiiHiillsfHi 
lorv III winded to maki nc liml shell In x under tin 

\flir xctmlnglv imlless v v|S rllin litllig lit dlwsninsl 
a wtiv of ninkliig will) rpnaif |ni|sr In soiiklng illri 
liesiv drawing |«i|ht III rissniiiiil oil mid draining off 
Hie surplus Tills nftir lining pronsl In Is a good 
working surfuci Mr lrllilmrd rusli ned It to plate 
glass which svrvcd us Ids ilrnwlug Ismril In iiicuux of 
siirgmiis ln|s In onli r I tint Hie wntir might mil oo» 
mult r thv |ni]H r ami wrlukb II Housed IbHTinll tray 
Oils si ml solid oil iHiliils width arc espertsIII niliiplrtl 
to siibiiinrliie paliillng 

Vflir pulling on hls illilug dress and gogglis, he 
would tukc n kinhI breiilh and hour hi mm If down Iri 
llu wntir using n lieaiv liimp of rural ntlliillisl lo Ills 
Is li In menus uf u Imoh lo kis p him ilmiu Virlusl 
ill tin IhiIIoiii III would ski tell from «» In -Pi seeomls 
then iiufnsli II Ihe pleei of coral null lists nil for breath 
ihi toml was llu n drawn up In minus of a ro|s for 
mini III r ilesit III In (Ills will lu was alilt toioiuplili 
Ills ski li li ii n i r a minils r of dost mis Now inlays lu 
uses il dill IS lit Inn I mill Is iilili lo couipliti Ills 
hktkli In mu ilesis ill 

Thus lie works, i Iml In hls tltimxy tilling suit nil 
ling on ii risk mid siirroumlisl by llio woutli rful iropl 
ml llxli Ilf llieMC fish Mr Prltihnrd Is i iitliuslnslli 
lie 11 Its of uiii m inrli lies, fnmi sunn sol Ini Hull nimi 
of tin 111 logtlllir mil Is curried on Ids tliiiiiib mil' 
lo lingo monstirs Hail drift xllildh anil uiuIiioUhIi |nst 
linn lire llu bluiri i oral i allng ilmibslmis tin 
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The Motor-driven Commercial VehjSS? 


G. V. Electric Trucks 

With Underslung Battery 

Below wr illuitrate a 3 Yl ton G V Truck id the tervice af the 
Metrnimlilan Lngmeering Company, Brooklyn, New York Tha 
irurk has a rated mileage of 40 miles per charge, but that a not 
maximum and ai * a provided witli an underilung battery, the 
rated mileage can eaaly be doubled 


ThU department il devoted to the intertill of prenmt a 
•i of motor traoke sad delivery toapom The editor wiU 
IV qutiUon* relatino to nterhanioal feature*, operation < 
immereial motor vehMe* 


I Where the Motor Bus Bests the *»"" revolutionised, abd in place or 
TrolUy Immenne stables, w» have a *ne param> 

' which baa Hared ua Indirectly, half a mil* 

By J B. Euetta lion dollara In real estate alone. 

\ AT II1LK t>« rutted Btatee leeda the Wo had a at able 200 fleet wide 
I V ▼ world In tho one of motor tracks, j^t Fifty fifth Htrert, and beck of U 
hnvlng more In aorrtce than any other n lnx . wagon jard* and tome other baWd- 
two countries combined there la one type, n,ge, used just for our home a^ripa** 
the motor omnibus. In which Biigland, We to re down hnlf of the atabla, convert-,: 
France BDd (Ici-many Iced this country by tnK the rest of It to other uaea, and W 
a wide margin It Is hard In fact, for „„ tho ground so relee n«l a big bottjtng 1 
us to renllj appreciate the extent of the plant In one of the wagon yards we Mlt! 
motor bus strvlco now provided In the M garage f or 0 nr trocka, Hfi by 100 feet, 
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This Trademark Means 
Cheaper Power 



Horse-Power has been abolished In factories for 100 
years, but it still remains almost universally on 
FARMS 

Until very recently, there wee no cheep, portable power eultable 


wee only the Horae— the costly, 
n times his own weight In food every yeer 
v, Insteed of tbs Horae, we have the 


inefficient Hem 


o*tzm 


The Rumely factories make many labor-saving machines They 


And all the Rumely Machines, SI varieties, mads In S factories, 
are designed to accomplish one great purpose—to equip the farms 
of the world with MORE AND CHEAPER POWER. 

In harming, be a 
id far a Rumely 

RUMELY PRODUCTS CO. 

(Incorpora tad) 

Pouter-Farming Machinery 

LA PORTE, IND. 


“ KODAK ” 

Is our Registered 
and common-law 
Trade-Mark and 
cannot be right¬ 
fully applied ex¬ 
cept to goods of 
our manufacture. 
If a dealer tries to sell 
you, under the Kodak 
name, a camera or 
films, or other goods 
not of our manufac¬ 
ture, you can be sure 
that he has an inferior 
article that he is try¬ 
ing to market on the 
Kodak reputation. 


New Illustrated 


Booklet Ready 


Write for it to-day 


boa. bw a way be worth * good deel 
oI sooty to you. 

f U yea hava *100. $900 or SIOOO 

to am* (fo« ferns Id has where ji 


4 Every T ier wj tod g u 


Q% 

Gold Mortgage 
Bonds 

DmitohiHmu * K, W $1Mg 
Protected by Traet Martgege 
Interest PeyeUe Seari-Aiauly 

sssttartttss 

d brqh-cWt, aaprumd, toooto s ceo- 

M 3 Lt^Io£ 2 “R« yXc£! 

Hoe -oa raUle sad mat fmjmc 
ttM arse e/ fa ds* In the a mU 

laeamleaatArAoeMolM 

NEWY 0 RK REAL ESTATE 

security co. 


pears Is yonr lam of January lftth leat 
The pictures given on the front cover and 
on page TO of this issue to accompany the 
articles by Mmora. Perry and Bltchle 
bring out In onlqne manner aoma of the 
comparative propertlea of motor trucks 
and bone-drawn wagons. But 1 do not 
believe the two comparisons an as dta- 
cre)isnt as suggested In your editorial en¬ 
titled “Comparing the Incomparable," and 
I dad re to take this opportunity of point¬ 
ing out wherein tbe view points of the 
articles differ 

The article by Ur Perry considers only 
the ‘possible” work by gasoline motors 
and by hone wagons. The dally mileage 
rited for bone wagons (16 to 20) Is ap¬ 
proximately what they are to-day travel 
Ing In city services, tbe mileage of 40 to 
60 per dny as mentioned for motor tracks 
is being covered by those motors which 
are In comparatively long haul services, 
but Is Impossible by even high speed can 
In s great portion of urban work. Tbe 
sen Ices 111 which moton cover more than 
Mi) 3U miles iter day are admittedly too 

severe for hones, and most of them were 

not performed by road vehicles before the 

siivent of the automobile A comparison 
of the con! of moving a ton over a mile 
under the two sets of circumstances Is not 

logical, any more than It U logical to 

claim a superiority for tbe railroad which 
twills lietween Chicago and New York at 
a lower ton mile operating cost than (be 
road which hauls between New Haven and 
New York. 

Instead of stating the possible perform 
alien of motor and horse wagons In en 
tircly different services, It would seem 
desirable to consider their relative per 
formnnew when used In the same service 
and under the same conditions. This was 
tilt busts of the datu relwrted in Mr 
llluhle s article As stated In the text 
particular services were selected for each 
slxo of wagon und tint territory covered In 
raich case was assumed (o be within fonr 

miles of the hauling imlnts The results 

of eomiwring the horse, electriL and gaso¬ 
line wagons show that In Mils limited area 
ihe horse wagon Is by no moans out 

Mussed, part It iilnrly lu (he lighter capnrl 
lies. 

The reason for this deduction, which la 
referred lo In )<>ur editorial ns ‘slart 
ling Is not hard to Hnd 11 Is the amount 

of standing time required by our present 

dellvtrv methods, us horses are seldom 
movlug more than 40 per cent of the work 
lug tin) The chief su|ierlority of the 
motor truek over the horse wagon Is tho 
higher sliced which Is from two to three 

times that of the horao Thus, when the 

time taken In loading and discharging re¬ 

stricts Die moving time of a motor to be¬ 
tween i and '1(4 hoars per day tbe motor 
cannot travel any 80-mile distances. Par¬ 
ticularly In retail deliveries Is It difficult 
to reduce the standing lime of a vehicle 
Uyond certain limits as a large portion 
of liils Item Is dependent upon the custom¬ 
ers convenience 

I'nmiuirlug motors and horses lu this 
way Is undoubtedly, aa you suggest, like 
cmnisiriiig a marathon runner with sprint 

ers over a hundred yard dash ' Bat lie- 

cause the marathoner was defeated In 
such a match, who would claim that he 
was not well developod physically? Both 
he and the sprinter have their reeugulsed 
places on tbe Hat* of a meet. 

Just so with the horse, electric and 
gasoline wagons. A comparison of tbe 
three I ylies of vehicles In a given ser 
vice and under the same operating condl 
tions allows one of tbe three to be 
nuiwrior In uuotber service one of the 
other types might be superior, analysts 
onl) can tell. For the services cited in 
the report of the study by the Mas a a chu 
setts Institute of Technology the electric 
(rock was found to have advantage* In 
point of cost. Tbe Inatltuta'a study la 
Intended to supply Information by which 
the coat of performing a given service 
with each of tbe three typee of vehicles 
can be compared. It Is manifestly la 


KASTMAN KODAK CO, 

ROCHESTER, N Y , Me EtoU City. 
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(12751) R W o*»kn A funnel shaped 


Home Mechanics far 
Amateurs 

Bt GEORGE M. HOPKINS. I 2m*. SO m 




. njtstruod In dromt u> hl«h rtal icstbnok 
of pbyttr, in your cUy library 

(12752) C a BJtkn B rlnlpu it is much 
cadre for ■ person to «wlm In salt water mean In* 




Event of the Year 


THEODORE 

ROOSEVELTS 

Chapters of 

AUTOBIOGRAPHY 

F IR thirty years Theodore Roosevelt has been 
actively and continuously in the public service— 
as legislator. Police Commissioner, Governor, 
Civil Service Commissioner, Assistant Secretary of 
the Navy, Army Officer, Vice-President, President. 

Now he is going to give his own story —in narra¬ 
tive and anecdote of the many events in which he 
has had so large a part. 

No other living man 1ms made so much history as 
Theodore Roosevelt. 

No other man can tell so well as he how that 
history was made. 

That is why there is no man or woman who 
will not find of absorbing interest his Chapters of 
Autobiography, which will appear during the com¬ 
ing year in The 

Outlook 

THE FIRST INSTALLMENT IS IN 
THE OUTLOOK OF FEBRUARY 22 
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Ozone 


L^finrlnl Rccomii/mtr o/onc’s ni.m> uses in the industrial 
S |||WE l arts and its possibly larger Held in ventilation and 

[^Elny I sanitation, we have produced simple electrical 111a- 

f | " p f 4 1 c * llllcs wh'ch furnish o/one in any desired quantity 

jjLT I Where Crowds Gather 

■IIKiMl I lie (i-l* O/mutor*. illustritcd cm hi ittuhedto un limp sir kit and use 

IM ft *1 I luit . i fc w cents worth of ilntncit\ pir day Tht) ian Ik- ustd to supply 

o/um/ul .ur to hosott ils, store s, ltoti Is, tin it res, schools, .mil \v herevrr crow ils 

K Where Offensive Odors Prevail 

Ozone is also effective m destroying offensive and disagreeihle odors In 
firtih/ir plants md in fat torus whieh work gil itin, glue, hulls, luir fat, 
^ l,,u similir prodiuls tins usi of o/ouc will hi reulilv appriciited, not 
ol, l' r ^ u Hi inufu tun r mil Ins employees, but especially by residents in 

Sizes for all Uses 

Utility Ozonator \ smill m a bine intended for application in out of the 
" IV phus such as base me nts elosets. kitchens, 1 1 \ atoms, etc 
Household Ozonator <)1 the same general lonstruetion is tin Utility 
md for general applie ation in tin household (in he locate d wherever 
loiiKimnt mil i-irritd from room to room In houses provided with i 
|^Ek| 10||H| fiirniei it mi\ lie placid m the iold ur dint and so diffuse o/one gently 

Universal Ozonator \ more powerful machine, equipped with blowers, 
anil intended for use in large dining rooms, e'afes, theatres, etc 

For thp Office* Special Ozonators 

ror III Lirger special mat bines are available for ventilating systems and for 

f ,1 producing o/one in very great concentration for eheinual and manu¬ 
facturing purposes Prices and further information on request If 
you have special m miifactiinng prohlems where ozone mav be used 
is i blc idling agent or deodorant, or for my other special purpose, 
your problem will he given special attention by expert engineers 



V <uir I It (tru liclitinu t.. nip ill \ t 
iiiulir M/e sot ( i-l O/oiiiinis 
oflui lnr illusii ltd Inilletin, prut. 


iitjtrsi rlt-irnc.il dialer will supply vein with the 
II win rinniii hi i tlum locally write our nurist 
mil i ompliti inform moil 


General Electric Company 


In the Home 1 


ini U*W«V Chp "St 
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limirlne telegraphy, tod that thin successful outcome 
ng series of eitieriments and practical teats 
flttlnit climax to a notable career 
familiar with manuals of electrical tenting 
ill such metbods as the electro-«tatlc capacity 
mcnl of a submarine cable and tbo condenser 
for determining ita realalance associated with 
i of John Unit, him] It la to tbla distinguished 
engtnoer (hut we now owe thla moat recent 
detelopuient which promlHpu lo revolnttonlie aubmarine 
telegraphy and make etlll more difficult lta rciilacement 


In yearn, la 
iectrldan of 


proied plan Federal recognition of Frtta’a ganlua 
came during the civil war, and tbd Government en¬ 
gaged him for the mill which It had eatabUahad at 
Chattanooga, Tennwaee. Here ha manufactured rail* 
and repaired laeoniotiree for the Government 
When the Beeaemer method for the production of 
cheap steel was Introduced Into thla country. Frits at 
once realised the enormous \ulue of the process. Frits, 
Holley, and Jonoa at once applied their genius to the 
linpnivemeut of the process, and It was they who laid 
the foiuidatlon of the enormous Industries which are 


now represented by tnc iron ana sieei traao in uua 
country 

It Is well undomtiHid thnt the re-creation of trar Nary 
was rendered possible only when our Ironmasters 
ugreed to take up the manufacture of armor plate and 



The purpum n / thu Ji,until in In irrurtl net uratrly, 
limply, anil lull i tulhiiilp Ih irurltl h pmuri »* la sides 
tiflo knoirlcdvc anil indunlrlitl ai him mini 


The Naval Reserve Movement 

T ill 1th Iihic lain few inoieini ills of national 
linpnrliinii tluil more vitally affect the IntereatH 
of lids count rv tlniu the proposal to establish a 
sea gi'lni. mmil resi rve fur llii Initial Utah's. 'I In 
laulerliil for suili ii rest rve Is prcsint 111 uliiiiiduucc 
Mi Iih\ i lipuril so mm Ii alsiiil lIn diillia of our imr 
cluiut luiirlm llial wi an- apl lo fnrgii that this 
dtilliu affects I lie dw p hou trade unit anil that tin 
scan It v of \m«rUiin sailors Is cniifliii-il to that liruiuh 
of the Hhliflilnu trade Not mum |sn|ili ii aline Unit the 
lonnagi of our cmtstulsi mid Ih kt unirliu Is gnutcr 
limn Unit of tin. vvhnh imnliHiit tint of Ui rntnin, 
mid Him In nil proluihllllv not fur sliuit of mu Inin 
(Ireil thoiiHiinil nun nn risiulnsl to iimn this lonnagi 
In tin Potislwls, mill Ink, trade Him tin tnm Hum lit 
can dud n Hi Id for riiriillliig wlilili coiiliitiis uintiriiil 
of tin wry Is si i|iiullt« M, uitlnly agree wllli our 
cmilemporari the Marini Innmiil In Its iumlillnn 
Unit no lallir snllnrim n enn Is fimiiil anywhere In 
the world In Hu Ir si u nil nillngs Hum Ui< masters, 
deck offlenrs digital rs olli rs. water tuiilirs i|uurtur 
musters eli of Hh> large llei t of tnurliHii sliamers 
nailing from Hie |mrl of New lurk and ingnged In 
truds to enr own inslun nml soul In rn |sirls tin Unit 
of Mexico Hint the West Indies Iriini our cinisIvvIhi 
ahliiptug then, It Is ismsllile to rtintll for Hu niiwil 
reserve mm who nn< sklllisl rellnlilt ami iHisaessial 
of Hint anil III |mi( rfotfsin wlilili gias to Hie sulking 
of gissl navy sailor nun From the isirt of Niw \nrk 
alone It should lie rsmsthh to innill si unit Ihousiiiul 
men for Hie pro|HMiil innill nswni who In Hiu 
emergmey of war might ls> nsslgmsl at oiici* to the 
auxiliary ships wlilili an ueeosaari to n llglillng fleet 
Our uniy could Unis Is- simigtln mil at tin itry isilnt 
where It hua tinned mid muy yil prov, to ls> weak 
ost In the stress of a long-draw n out mmil war 
Wmllar reerultlng could lie done at l’lillnd, lidila tin It 1 
more Norfolk, llnalon Portland Pny.it Sound Hlul 
t«uii I* runclseo This source of snpidy cuius ms only our 
coastwise trade To (Ids must lie udded Ihe fruitful 
recruiting ground offenil la tin largi InhIv of ipinll 
ill'll sew men to lie found on the Idg utinmim of tliu 
Great Ijikis. 

T In proposal of the Uinernmeiil Is lo enroll Hie 
others and nun of tin uu rehiuit is nice, gl\i llnra 
the iifcvssnn amount of Instruellini anil a naaoiiable 
emi|MiisiiHon, nml Hills lime at cnniiiiiiml a large funs* 
id trained linn riaili at Hit iiiiIIoiin call Me com 
inuid this moil im nl lo Ha licartr cn ois nuliui of tiery 
one wlm ism assist In brlnnliig ll lo a successful con 
huiiiuiuIIoii Tin nil,nI rissne of (.nail llrllaln is 
largi* i Ihclent and full of i-iiIIiiihI ism Tile si nice Is 
cxtnimly isipnbir Othei rs and mm alike an pruiid 
of llii dlsHnrllim of woarlng the iinvnl Imilgi and of 
tin rail that tinlr slil|w hi the him flag of tin Itnyal 
Naval Itisirii Tlien> Is no reason to doubt Hint a 
similar popularity would follow the CMtabllsIinimt of 
a unial rim rve for Hit 1 nlted KUtes Naiy 

Mone Signals from London to New York 

T 1IK iiiiiiiiiiiics uieul recmily made thnt Morse 
telegraph slgiiiils win- Ulug transmitted direct 
between Isuiilmi nml New lurk inn tbe lines 
of a cable company luiltcntcs that the clib f problem of 
cable eleetriilnns for many yuan* nml tin goal of eml 


while automatic truimmtMilnn at high speed has not as 
yet been attempted, U Is undoubtedly a possibility of 
tbe future 

Hitherto the limiting distance for the transmission 
of Morse nr dm ami dash slgiuils through a submarine 
cable lias n mulued at about «*» miles, and In practical 
long dlalunce cable worklug use Is made of u sensitive 
gal mi unmet i r or rather some modUk-atlon suih as the 
slplmn recorder, tu Indicate the flow of the current III 
the cable corn-sisiiidliig to the signals Obviously to 
reproduce the rinige of the overland telegraph nud the 
■ use with whkh relays and repeating de\ lees could ls> 
illlllxiil to link up drculta of prtittitullv iiulliulted 
lingtli was no tmnu task for an Imeutor and many 
a luhle elect rh In ii him carried on refined nml luilifnllg 
able reai unites III this lit Id lint Hiilmuirlni eakle 
working at lant Is complicated In niaiiv cousldirations 
(Imt do not upply to liiml lines, uud tin use of r>issuing 
detlecs Is attmiksl In dlllliulHeH riullxed In few out 
slik of those «leclrli Inns s|ail«lly sklllisl In this de 
lain mini Tin ri fun Mr tlott N disci.rv Is little 
slioil of i |aa.h nuiking and tin details of tin milbisl 
and Instruments, wlilili ui Iiii|h shortly to dcscrlls 
will ls> uwnltisl with gn>at Inti rest by all Nut out} Is 
the fullin' of submarine tchgraphy concerned but also 
thnt of nidlo-li ligraphic iummiiiili-uHiiti ai ross the 
oceans. Mill It Iw Hide to coni|ste wllli more efflctcotly 
o|s>nitnl I'ubles ouy mure than It docs with our present 
laud lluosV 

The Passing of a Great Ironmaster 

W ITH tin deslli of John Frltx, America has 
lost a pioneer Irouiiumter and one of the 
most distinguished iiuuiufncturera In thnt 
Iron and steel Industry In which thla country leads tbe 
world John Frit* died at his home In Itethlehem IV, 
on February 1 Ith, at Hit age of 111 and he haa left 
behind him u name and n record which In thnt broad 
field of inglmsriug In which the act!* tiles of his busy 
and fruitful life was h|n>u(, are as honorably kuowD 
abroad as they are In Ida natlvi country 

lu many ways Tidin Frltx whs the typical successful 
American Itiwnlor IJke many Is Ton him whose In me 
lms gone abroad lu the land he started life In com 
tovratlvcly olwcure surroundings nml without any of 
Hit great advantages of educuHmi anil tlnnnelal com 
ls'tcnce which liuve glim mum of tbe latir Inventors 
and engine, rs a tiling start In the race for success¬ 
ful nclilevmiint and lionornble recognition. 

John Frllx's father was German, his mother Scotch 
and he was laim lu Chester Countv nn far back as 
1NJ2. lie pickl'd up Ids practical cdnrntliiii whlli 
working on a farm and later, as an apprentice In a 
blacksmith's shop his apprenticeship dating from tbe 
yenr ISJW. From the first lie had a tnste for mechanl 
cal work, and his hl<H.rnplM>rN s|>eflk of his Invention 
of uu Improved sliolgtiu wldeh was so elfleknt that 
the men of the nelghbnrhistd came to the young man 
engcr to have his linproumcnt applied to llielr gnus. 
In ttvl4 Frits went ns nppreiitlee to a mill fur rolling 
liar Iron whkh had lain built at Coatesvllle l*a, and 
there his ability no quickly amerted Itself thst In six 
months' time he was In charge of the plant as Iron¬ 
master At once he began to Introduce Improvements 
Into the puddling, heating and rolling of bar Iron, with 
tbo result that In 1854 ho waa asked to assist In bnlld- 
ing tbe well known Cambria Iron Works at Johns¬ 
town, ra. 

Kvcn ut that early dny the distrust by tbe workmen 
of labor saving devices showed Itself and the Imported 
Welsh pnddlers and rolling mill men fought ,- 


can Hoclety of Civil Engineers, was president of the 
American Society of Mm haulcal Engineers and also of 
the American Institute of Mining Fnglneers. In 1885 
he was awarded Gw llesscmer gold medal by the 
unanimous vote of the Iron and Steel Institute of tug 
land Furthermore, he was elected an honorary mem 
her of that society at which time there were bnt flve 
other names lurrying that rare distinction Among 
these were the Prince or Males, King Edward of Eng¬ 
land, nud the late Abram Hewitt of New 1 ork On 
Mr Frits s eightieth birthday waa founded the John 
Frit* Gold Medal for achievement in engineering 
sciences In lids country John Frits was not more dis¬ 
tinguished Hum he wns lielnvcd The writer well re- 
uii uilirs the occasion of Hie presentation of Ihi Frits 
modal to Mr Mllllam White formerly chhf con 
Mtrurtor of the British linvv and Ihe entrance of the 
venerable I rltx, rather late In tin evening when the 
whole audience of distinguished Vmerlean engineers 
rose to Its feet In loving und reverential tribute to the 
aged Ironmaster 

Indexes in Scientific Books 

I T Is high time somelsslv voleeil tbi sentiments of 
tin world at large with regard to the almost unlver 
sat cnstoni among French siieutltlc writers of pub¬ 
lishing IndexlesH lasiks. l,w things an more oxnsper 
allug Ilian a reference-link without an Index—unless 
the contents of the book an- si If Indexing In virtue of 
un alplinlietlcnl nrraugenieul or oilier wise-and most 
trentlses, lu gissl standing on sclentltlc subjects serve 
more or less ns reference books. German and English 
sclenllfle Issvks are almost always Indexed, French al 
most II, VI r The omission of the Imli x Is simply a piece 
of nnmlllgnted laxlncss on the i«rt of tbe author, who 
deserves to Im castigated necimtlngly It Is unfnrtnn 
ntcly true thnt lilenl lndi xes are rare In every tan 
gunge Some one lias expreHsnl the Importance of • 
gissl index by ssylug tluit au author should always 
make Ills own Index, even If be lets somebody else 
write his Issik—aud tills Is hardly an exaggeration 
The present writer, who happens to take a particular 
Interest lit meteorology has In mind several cases In 
the literature of that science hi which tbe Indexes are 
so Imdly made that It Is usually easier lo hunt down 
a tuple la the text than to seek It hy way of the Index 
BarisH Momentary Meteorology” an otherwise ad 
mlrable treatise furnishes a shining example of the 
kind of Indexing that ought to be avoided After an 
infry In the Index one finds references to a dozen differ 
ent places tn the text, Including all the unlmiurtant 
allusions In Hie tuple In question, as well as Ihe places 
where It Is seriously discussed It would hnve been 
an nusv to pnt the Important references In full face type 
or Italics' Oil tbe other hand, the greatest of all 
works on climatology, Hanna “Handbneh," in very 
meagerly Indexed. This work la rich In the local notn 
enrlatnre of climate, but one seeks In vain to run down 
through tin Index (he places In which the author men 
tlons such Interesting phenomena aa the “pontlaa,” the 
“Wlsperwlud ’ the “caHna.” anfj so on. The only 
largo work lu any language oo atmospheric optica, 
Temter and Exner's "Meteorologtache Optlk,” contains 
no Index, and few hooka stand In greater need of one. 
However, this case Is a striking exception in tbe Ger 
man literature of meteorology, whereas In the French 
literature of tbe auhject one balls with delight the rare 
case In which a book contains a “table alpha Mtlque" aa 
well aa a table des matlCrea." DoabHesa tbe botanist 
and tbe aootoglst, the astronomer and tbe phystcliit, will 
eagerly join their meteorological crmfrtni in an appeal 
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flssltsttes at Pomona.—Coming after the statement in 
the preai that the moeqoito ha* begun to develop again 
In great number* in the Canal Zone, the last report of CoL 
Qorgaa, chief sanitary officer of the Canal Zone, i* timely 
Hie table* (how that the year 1013 wan the moat satu- 
faetory of any id nor work started in 1004, For the month 
of Deeeaber the average death rate per tbouaand among 
employoo* wa* only 714 aa against 10 41 in 1911, 253 
in 1908, and 46 78 In 1906 

Meek Slgaals CempalMry —In it* final report to the 
Interstate Commerce Commission, the Block Signal and 
Train Control Board made tho important reoommenda- 
tion that all interstate railroad* ahould bo compelled to 
adopt the block-signal system Tho Board also recom¬ 
mended that track* be inclosed and law* against Ires- 
p«—<"g bo enforced From eight to ton thousand people 
are killed in one way or another on oar railroad* every 
year, and a very large portion of tbeeo accident* are due 
to treapasaing on the track*. 

Extensive Railroad Ceaetruetlea in the Northwest — 
During the ten month* which ended October 31*t last, a 
total of 696 mile* of railroad wa* oonetruoted in Albtvta, 
Canada. The Engineer draws attention to tho faet that, 
ainoe 1909, there ha* beun an activity in railroad con¬ 
struction In Alberta without preoedont in tho history 
of the North American ixmlinent In 1912, the Cana¬ 
dian Northern Railway built 463 mile* of now line and 
tho Orand Truck Paoiflo increased it* mileage from 3H4 
to 619 miles 

The Three-million-yard Slide at Culebra —Another 
huge slide, the largest that ha* yet token place, ho* com¬ 
menced at Culebra. The present indication* are that 
about .1,000,000 oubic yards are in motion, and that it 
will take until the late autumn to remove tho material 
By that lone the water will he in the cut, and the two lug 
dredges, now building, will bo on their way to tho Isth¬ 
mus There dredge*, which have a combined capacity 
of over one million nubia yard* jxr month, should 
easily keep the eut open when onoo the water ha* been 
turned In 

Launching or the “Aquatanla.”— 1 Tho launching of tho 
“ Aqua Lama’’ of tlicCunard IJno i* not for Tuesday April 
22nd This vessel in OOO foet long and nhe will exceed 
60 000 ton* growi in tonnage In everything except spoed, 
she will be an enlarged “Mauretania.’ Her prolmblo 
speed will he 23 knots Hhe ha* boon constructed with 
the same system of longitudinal bulkheads that oharno- 
tenzos the ' Mauretania” and ’ Lusitania, and nhe lias a 
watertight lower deck, extending throughout her whole 
length tier stern frame and bracket* wugh 1J0 tons 
with tho other part* in proportion The total number of 
persons sho will bo capable of (tarrying Is about 4,000 

Now Freight Terminal at Long Island City—A new 
freight terminal costing $1,000,000 has been planned for 
Long Island City whiuh will give manufacturing con¬ 
cerns in that lonality close connection* with tho railroad 
systems of tho country The property on which the 
terminal and piers will bo located cover* several < ily 
blocks, and the plana include a huge freight )ard with a 
capacity of about one thousand freight car* Thu d<x k* 
will aooommodato the largest ocean-going freighters, and 
slip* will he provldod for the largest oar floats that are 
used In this harbor A bell-llnu railroad will connect 
the entire Queen* district business eeeliou with tho 
terminal 

ProvWaa af Lift-boaU. —The British Board of Trade 
has just Issued the revised rules fur lifo-saving appliance* 
at tea. A. table showing tho number of davits whioh 
must be provided specifies what number must be carried 
on vessels of various lengths Thus, vowels under 16(1 
feet in length mutt oarry two davit*. Vessels between 
346 and 270 feet must carry six davit* Thoeu of from 
360 to 390 feet, ten davit*, vessel* of from 460 to 610 
f*et, fourteen davit* Those from 590 to 670 feet must 
carry eighteen davit* etc those from 760 to 840 feet, 
twenty-two davits, and vcreels from 940 to 1,040 feet 
must carry twenty-ox davit*. The number of lifo-boata, 
or approved substitute* therefor, must provide a nat 
for every passenger Motor life-boat* may be fitted, but 
their use is not enoouraged 

Eleclriiyiag the Panama Railroad—Now that tho 
relocation and reconstruction of the Panama Railroad 
is completed, surveys are being made for the transmission 
of power for the eleotrieal operation of the road Under 
normal conditions power win he taken from the Gatun 
hydro-aleotrie plant, which is now under construction, 
hut there will also bo a connection with the present steam 
eleotrio plant at Mirnflore*. Current will be transmitted 
at a pressure of 44,000 volte, and at the various point* 
of distribution it will be rodeoed to the desired voltage 
for running the trains, for lighting the canal, and for 
opentttng the various mashloe shops sad the gatre and 
other appliance* at the dams and looks. The railroad 
tracks will be spanned by the usual bridges for carrying 
the cables, eto., which will be ptasad at distances of from 
200 to 800 feet, aaoordfeng to the local curvature oondi- 
ttow of tha redread. 


Electricity 

Novel Use f*r an Bectrie Flatiron.—A recent English 
electrical paper reports that an ordinary elec Inc flatiron 
was called into playing a new rfiie by tho resourcefulness 
of an automobile driver Being obliged to leave hi* oar 
In an nnbeated garage over night, with tho radiator and 
the cooling system of tho ear full of water during a spell 
of cold weather, the driver oonnootod the elootne flatiron 
to the lighting circuit and plaoed It under the ear bonnet, 
where it served to pro loci the engine from probable 
destruction from freeling of the water 

Loweriag of Resistance by Extremely Low Tempera- 
lares. -Recently reported experiments of a Dutch inves¬ 
tigator have gone far to confirm the theory that the 
electrical resistance of all conductors would be roduood 
to sero by ooollng the conductors to the aiwolute Bern of 
temperature By boiling liquid helium in a partial 
vacuum a temperature of only three dugnxa alsivu the 
absolute scro was attained At this temperature tho 
resistance of mercury was found to be only one tun 
millionth as great as at sero Centigrade 

From OH Lamps to Electric Lights at s Boaad — 
Thanks to a proponed harnessing of a small water-power 
in Yorkshire, England, tho peoplo in certain sections of 
that county seem destined to pass from the primitive 
candle and oil-lamp epoch direct to the oloclrio light, in 
an evolution of illuminating method* skipping the use 
of gas altogether Os* has never honn provided In this 
section, but now a hydro-electric corporation composed 
of villagers, including the postmaster and scbonlmosti r, 
proposes to utilise the power of a nmall stream or ‘beck 
to generate eleolnoal energy and Mill it at a charge of 
six-punoo per unit 

Uninsulated Alamlnlam Windings on Electrical Ma¬ 
chinery —In the manufacture of oleotnoal maohim r\ the 
disHipation of the heat generated in steel mil* and armo- 
tun winding* has been improved by using Imre alumi¬ 
nium conductor* without any other insulation than the 
film of oxide whieh form* on the surface of this metal 
It ha* been known that colls wound with conductor* of 
square cruse-section oool down about 4(1 |sr emit Ix'lbr 
than coils wound with round wire, because with (lie round 
wires the air space* lielwccn tho oonscoutivc turns anil 
layers in the windings operate to chock the (low of heal 
The fllin-iiisulatod aluminium csimluctor* carry tin lieuo- 
fita of using conductors of square cross-w* turn a stop 
further hy getting nil of the cotton or aels stos insulation 
which is ordinarily uxod Tho superior heat-disMpating 
qualities of those aluminium winding* show to *|x*ial 
advantage in tho construction of lifting magnets whioh 
use heavy currents and are frequently tailed upon to lift 
hot tastings, etc In lifting magnets electric i «r motors, 
and many other donoes the saving of noight is also an 
iui|K>rUunl itom 

Sewage Purification by Electricity — Elect roll sis as an 
aid to sewage purification is a rather recent d«t< lopmont 
and much more is to lie exjicotod from it Oklahoma* 
(*ity has installed a plant whore this trcatm< nt is success¬ 
fully applied A slow stream of city sewage is run 
through flumes between hattono* of iron oli* tnxlcs A 
current of 270 ain|x res and i r > volt* is passing bolwmn 
tho electrodes and of course products consul'rahlc 
electrolysis of the soils contained III w wage The result 
of such electrolysis is to liberate a great deal of oxygi n 
and some ozono at the anixies This at tin oxygin and 
ozone oxidizes the organic mntiir into harmli-ss and un¬ 
objectionable products At the cathode some milnllio 
hydroxides or base* are formed and these assist in 
coagulating the fioatmg filth Colloidal particle* in 
fine suspension are also dnvi n to the olectrodes and col¬ 
lected m masses large enough to settle This Oklahoma 
I dan l has a capacity of 760,000 gallons every twentv- 
four hours at • cost of operation of only *2 111 The 
municipality is now building a plant Tor the tleolrolytio 
formation of a flocculent precipitate, oapablo of treating 
4,000 000 gallons dally 

Th« Talking and Moilag-Hetare Machine —On Mon¬ 
day of last week the Edison klnetopbone was exhibited 
for the first time in public on the stage* of four prominent 
vaudeville theaters in Now York city In the first film 
a man made a speech explaining the perfecting of the 
talking picture by Edison in the obtaining of absolute 
synchronism between the picture and the sounds Then 
a paimst played, a bugler sounded the reveille a young 
lady sang, and some dogs appeared and harked Tho 
dogs gave the most striking and natural demonstration 
of the new apparatus A second picture showed a min¬ 
strel show In whioh the various members of tho troupe 
performed as naturally as in real life, though there was 
no mistaking tho fact that the talk and music wore pro¬ 
duced by a phonograph The Intousifloation of the sound 
necessary in a theater apparently give* to it more of tliat 
metallic quality of which it has boon sucoessfully de- 
pnvod in the smaller drawing-room machines Nuver- 
thelem It is no more disagreeable than tho voice* of many 
of the actors who appear on tho vaudevdle stage The 
present talking picture* last about five minute* eaeh, 
though we understand a French machine has lieeo per¬ 
fected in whieh eaoh film runs three times os long 
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Raster!ag Elasticity lo Casatcboac —Caoutchouc, 
which has a tendency to grow hard from exposure to the 
air, may have its elasticity restored, according to La 
Avue, by merely dipping it in a I |xr cent solution of 
aniline. To preserve the rod or him k tint which has a 
tendency to turn gray, a 1 per cent solution of |ienta-*ul- 
phate of potash is employed This process, however, 
involves the diseugagomunl of an offensive odor, but 
restore* tho elasticity admirably Equally gixxl results 
are said to be obtained with a mixture of glycerine and 
water, but this unluckily injures the look of newness 

Intentional School Hygiene Congress.—The Fourth 
International Congress on School Hygiene will lie held 
at Buffalo N Y , August 25th to JOtli, 191 i Tho throo 
previous (ongremcH have been held in 1904 at Nurem¬ 
berg in 1907 at Ixindon and in 1910 at Pans. Tho 
ubjtx t of tliu ( engross is to advance the health of school 
children and while it will include in Its display a scien¬ 
tific exhibit representative of the most notable achieve¬ 
ments in school hygiene, it should also offer an oppor¬ 
tunity for the exploitation of improved ideas and do¬ 
nee*, whether patented or not, along the line of the 
Congress 

Ckloropkyl and Ultrm-vtslet Rays.—A report on the 
action of ultra-violet ray* on chlorophyl has heen made 
to tho French Voadi my of Bolonocs MM C Dhflrd and 
W de Rogowski, who havo heen investigating tho sub¬ 
ject, find that the pure ohlorophyls present a marked 
relative transjNvn nee to the ray s of the extreme ultra¬ 
violet portion of tho spectrum Tho natural ohlorophyls, 
in solutiou in ullu r shew uuly a single liand of absorp¬ 
tion exclusively ultra-violet This common hand 1* 
situated lu the middle region of the ultra-violet spec¬ 
trum This furnishes yet nuotlur proof of the biologia 
importance of ultra-violet rays as affix ting vegUation 

Stereopticon Views In Natural Color*.—Following the 
giving of popular mngin lantern show s m natural colors 
m Paris last Hllmini r w Ini li wax made posxibli hy the 
auUiehronie pnxxsw of l.umlfcn , Miss hhzalx tli Marhury 
has introduced into tins country smiiluvr lantirn slides 
for the purpose of giving "( nlnr C iinfi ri ms s ’ in which 
various famous places, painting* and tin like aro shown 
as tliov really appear M Andrd do kinupiicn* In lure* 
in Ins nali VI longue fur such as umUrstand Ins language, 
and other will-known Ann man artists and leilurir* 
ilesenlie the pictures fur the lx.ni.Ql of American audi- 
i nee* M do Fouqmires lias lectured on Persia and 
Versailles, while Mr ( linstinn Brin ton lias desen Ixsi 
Spain, the Alhambra, and the anndirfiil paintings of 
Velnxquuz, Murillo, Titian Kulxns Vail Dyck and 
Goya in tho Pradn at Modnd The prom ss used in llicso 
pictures recently shown in Now \ork Is the (lirvais- 
( ourtellcinenl It m smulinr in principle to the Lumibro 
process heretofore descnlxsl ill our minimis, the only dif¬ 
ference being tliat m place or colon'll stun It grains list'd 
ax a sinsn on oviry plaU inn nisenpic enlored liars aro 
employed On aneount of the di nsilv of I lie sluli s i mined 
by tins screen a very powtrful 46-aniixn are light is re¬ 
quired to project them anil tin* hi at is mi intense that 
there is great dangi r of cracking if the slide is lift lu tho 
lantern more than half a minute Iho results obtained 
are very lieautiful win ther it Ihi m npnxluiing point- 
ings and tapestries or miuich from nature sui h as flowers, 
sunsets, and autumn foluige 

A New Hygiene for Gastric Troubles.—Recent cable 
dispatches from Pons hove announced a novel method 
of Iroalmiul for stonioi li troubles, consisting in ixinioo 
taken hy the patu nl while in I lie jkihiI urn known as “on all 
fours " Naturally tins hux aroused more or less di nsivc 
isirament ou the |>art of tho non-scicntiflc hut ready- 
tongued journalists of tho day, who have lixiked ii|x>n it 
os merely another lustanau in tho long list of hoallh fads 
and faku cures That it is something ninn than tins is 
proved by its serums prcwmlation iu suili a journal as 
Lo Gaxrtlt VaheaU, of J*ans Tho author of the treat¬ 
ment, Dr Mounter, advises it, nut os a panama, hut to 
remedy a specific condition, namely, tho slow or lmperfeet 
evacuation of tho gastric contents of the xtorroi li which 
IS as is well known one of the most frequi ul functional 
troubles in the pathology of the stomach Among the 
causes of this is what is known as the “slonuu hio ptosis ” 
i e the stagnation of thi mass of food contained in tho 
pouch of tho stomach Dr Mtunmr provi'd i>y a senes 
of chemical ex|x>nmi uts and X-rav photographs of stv- 
craj patients that evacuation of the stomal h proceeded 
with much grab r rapidity in this position than in tliu 
normal attituihs The explanation of this is Bought in 
the aMumplion (hat in the evolution of mankind a 
change has hocn inode from tho horizontal to tlm i rw I 
position of the Ixxly The stomach has n miunml 
still Imperfectly adapted to tho now attitudi and then*- 
fore functions Ixtter in tliat common to mir four- 
fixitod aucestors twforo tin intricate di vi lopmi ul of 
brain and hand led them to stand on two legs so tliat 
they might use their hands freely for offensive, dtftnslvo 
and industrial purposes, as well as gam tho advantage 
of increased height and a greater range of visum 
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Oar of tho original nrdi that Babbage used 
la his "calculating engine'—an invention 
which waa never completed, bat which wee fall 
of promise 


Keeping Books by 
Machine 

The Punched Card as & Saver 
of Brain Energy 

Uv H S McCormack 



By menna of electrical contact* made throegh 
holaa in thin sheets of brass, the moot com¬ 
plicated selections can be artistically rendered 
upon the plsno. 


an Invention which Is only now muring 
oomplolluii He had studied the opera 
Uon of the Jnctinnrd loom which tliroukh 
the medium of punched cards went is de 
signs In fabrics Holes are punched In 
the cards to form any tleslhu n 
qulred—no matter how ornate—and 
the card In turn causes the loom to pro 
dues the pattern In mnny varieties of 
textiles 

Babbage figured that If punched 
cards could build denlgne In text lira 
there waa no res son why they could 
not be utilised In the same way to 
make records. 

With this Idea In mind he built a device 
which he described as a ‘calculating cn 
gins." He induced Parliament to appro 
prists 120,000 to further his Invent lou 
Unfortunately this money was speedily 
need up In experimental work and Halt 
bags got no farther than a irudo band 
made and Incomplete model of a device 
be had In mind Parliament was skep 
Ucal and refused to advance more 
funds, bo Ha tillage was obliged to cess, 
work and the Invention was lust to Bug 


The /acts embodied in this article warrant tki prediction* made by the 
author and are worthy of serious consideration Sir McCormack for eta u 
present n reds by inventing years ago the original typewriter tabulator 
Hr Mas studied advocated and applied efficient y by originating and intro¬ 
ducing mrrhanteal inventions into accounting and billing and Mas proved 
that Mis insight Into Ihi sc inti It at) math rs hits lain based not apun 
theories but fait The Hclcanm Aiimrsn ha* arranged lor several 
artitles from Ihi* author, a recognised authority on efficiency as applied to 
tiffitc and executive management Euitos. 


Since Babbages day tho Jacquard prill •••• 

ctple has been successfully upplted tu " 

musical Instruments, and rolls of punched ? „ 

sheets operate pneumatically (he kits of 
a piano or organ. More recently through The Jaeq 
the medium of thlu sheets of brass In fabrics, 

rolls an electrical coulact Is mode bow orna 

through the holes, aod the moat difficult many vai 
compositions are rendired upon the piano 
with the crescendo effect* and tempo changes of an 
accomplished musician 

How Our Population Is Coanted and Tabulated With 
Punched Cards. 

Not many yean ago the punched card principle was 
lint applied to statistical work la the United Slates. 
Its moat prominent use has I teen In Its application to 



rK 


The Jaequard loom through the medium of punched cards. weaves designs In 
fabrics. Holes are punched in the cards to form any design required, no matter 
how ornate, and the card In torn causes the loom to produce the pattern in 
many varieties of textiles. 


and female while end black, etc , waa performs* 
uusly by hundreds of clerks, with the uhuhI perc 
of errors and with little opportunity for securtni 
malic checks such as are to-day ao vital In c 
analysis. In addition It look about ten years t* 
plete the work Now It takes tan months. 

After the Government found this machine so si 


- larform operations which were previously 

r by the considered Impossible for a mechanical 
foresaw ««“«■> to execute 

bulator An Interesting example la the automatic 

d iatro- typewriter which actually takas tho placo 
proved ot the human Angers for making duplicate 
it upon letters 

several The Player-piano Principle Applied to 
plied to th « Typewriter 

The writer a few years ago Journeyed to 
Detroit, Mich, and inspected a hand made 

- model of an automatic typewriter oper 

_ ator Here was employed the same prin 

ctple—punched holes in rolls of paper— 
to turn out form letters actually typewrit 
tea At the time of the examination the 
hand made model was a very crude affair 
of the soap box ’ variety but the prfll 
ctple embodied In the model mede It a 
commercial possibility One of the lead 
lag manufacturers has taken the device 
under his control, and developed It to a 
point of practical usefulness. It Is almost 
Impossible to recognise tho finished prod 
' net as an evolution of the crude hand 

made model produced by the inventor*, 
o y‘, the device to-day Is supplied with a quan 

V/' 1 Illy of letterheads and the electrical cur 

J rent turned on through the application 
of the pneumatic principle the machine 
automatically picks up a letterhead and 
Places It In the carriage of the typewriter 
The letter Is spaced forward to the date 
_ line and the lyiicwriter begins to operate 

designs In „ H though actually under the Impulse of 
no matter human hands nnd Ungers. The typewriter 
pattern in cnrrlnge mown lo the right and the name, 
addresa and onlotatlnn are properly 
placed mi the left of the letterhead. 
Moving from apace to space—l be keys being depressed 
and the type bars flying up yud down—there Is some¬ 
thing a 1 moot uncanny In the operation of the type¬ 
writer as It proceeds step by step to turn out a complete 
tyiM?written letter The completed letter Is removed 
eutomsttcslly, with no liumun UbihIs near, and another 
letter la si nr ted. The name address and salutation 



•ted by cards. CM* win ba eeppUed with nr* already | 
ewa number, aloe the aamber ef their department. Whan a 
win punch and net write the ame aa l as they de owe. 
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i tbe most wonderful applies An understanding of the principle* described ' 
prlndpl*—that of mechanical convey to the reader something of what these f 
■ recording- a linnet replacing men saw In operation They raw entries of Mile* pla 
performance, and Indeed out upon cards half the else of an ordinary playlng-ci 
!jf Through a prearranged They saw when the entries were tyi>ed that uu< 


Haw cooes what smews the mast wonderful applies 
Umi of tha punched card principle—that of necfaankml 
book keeping and bostnosa recording- el most replacing 
the human brain In Its performance, and indeed out 
distancing it In accuracy Through a prearranged 
plan, foor badness men recently met one 

a railroad official from a distant city, -——— 

another an official Connected with one of f P sT! 
the country’s leading Industrial corpora , , , , 

tkms, the third an official of the greo teat 
textile company, while the fourth was the 1 ' ' * 

president of a concern of International 1 " 

reputation. i I s—n- 

Tbeee man war* brought together for i t , 
the purpose of considering at a private t . 

demonstration a mechanical marvel which J 
was the result of ye*re of study hard- ‘ 4 * 

■hip and Ingenuity on the part of au In ■ | r ~»T 

vector a valeted by mechanical expert* r» • 
whoa* experience qualified them to carry , 
out the plan* of the inventor Th#result ‘fjKJpi' 
of yean of palnataklng effort, trials and 14 “ 

disappointments, costly experiments and - 

the expenditure of thousands of dollars By meaaa 
could an be shown In a few moments. 1st Ion by I 
A few minutes demonstration does not, In by handre 
this particular case mean that these 


principle that will radically affect methods of mcehanl 
cal accounting. 

•Vfhen these men mot at the appointed hour and place, 
a waiting taxicab whirled them to a section of the 
wept aids of New York, which was totally unfamiliar 


guide led the Uttia party to a machine which nccom 
ptlahod what was heretofore possible only by tinman 
Intelligence. 

That machine performed the remarkable feet of 
recording approximately eleven entries of a single 
transaction—eleven entries which would ordinarily 


making a mistake. In recording a sale llip amount 
la entered upon a sale* check, to lie entered iiinui a bill, 
again upon the segregated sales record, again Into tin 
■alee ledger, through another operation placed to the 
credit of the sales person, then to mime department 
In addition to ■ record as to whether the iwukage whn 
delivered by mall, carried away or sent In regular 
delivery or eapress Instead of thla constant Juggling 
with the same figures through a nunc of o|a rations 
there will bo an original entry mam a punched card 
and this card will, through Iha medium of motor driten 
machin es, be antomallcally sorted Into inrluiiN dlibdnim 
and subdivisions, end recorded item liy Item uimhi 
counters or wheel seta Into adding mocha n buns. 

Prediction of the Mechanical Ledger 
Tke ledger cards for the A end H ledger will be 
pieced Into n machine, the current will la* turned <ui 
and with the sales checks In the magazine the machine 
will pick out the ledger card of Adam Aaron and from 
tbe magailnc pick out the sales check of Mrs. Aaron 



r xisUm wllh equal n-NiiltH In railing of 
some.. On I bo othi r band, a ilipnrlim ul hi ore 
neon anil sVHteniH of various UIiiiIh will 
Is pun boning iliqHirliui nt an niillqiMled 
reqtilHlt Iiiiih simply through falling to sue 
H. ldiUM used so ifTectluly In oilier illrec 
illy a principle Width, when combined with 
lion sense go far toward reducing friction 
ig officii my 

The Pneumatic Typewriter 

iventor la working upon a princlplu when* 
hiIh can la recorded upon strip* uf paper 
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Test* of German Aeronautic Motors 

O h Hit fnrtv live representative Hirronn nimnautl 
uil inutura wlilili win ontired In the c»in|nHli»ii 
Tnr Him 11M■> murk prim 0IT1 red liv tln> Kalaer fur 
Him junior wlilili should ijuiKm Hii Is*nI showing Iii u 
m rli'M of ImhIh r uiiducteit 1 i.v tin tlirninii goiemmuil 
wlilili 1OIIIIH Mil.Ill w it h III 111 on tin KiiIwth birthday 
Innmir\ JTIIi lllll hut nlin IiM n In mI ini through Him 
mrlMM of IwIh Of lln Him Iiiii Hit Ih-hI showing was 
iiiii ill l>\ lln Ilin/ mm nl n four < xUnder crt.nl lou 
mini nl list Inn hi jHiuir di-slus-d IiJ llilif Higlrietr 
Ilnur nml li i mi rj.Mil from lln ihhImmI with n 
mill of it ihiIhIh nuiliisl 170 wlilili wire i balked up 
Till |M I I h i n rum ill I iij,iiIiim| lln nnnn-Kl inuilJMtltnr 
I III • till I f >11 r pi Inn ulTiinl mono marks by Him 
• liiini■ llur -iimn iiiinkH In lln iiilnlKlpr nf war anil 
in non mnrl - mill In lln smriliiry of the UHvy ami 
lln hi i n inn nr lln lull rlnr wire awarded In Him 
niiikiis nf lln no ImrHi |Hiwir fiiilnilor IWi liorsi'-isiw i r 
S X (. 7J hurst iHimr Iinhaler mill 70 horse power 
Xij-iih ri-MiMUlxilx lln scores of IIjmhm four contenil 
irHwin 170 I0J 4ml nml mi imiIiiIn respectively 
lln inmllllniiM I ml h null mill Him tests Id which tin 
nml urn win kiiIiJih Oil won inlciilnlm] In cmn|inrM Him 
lunlnrM wIlli rij.nnl In lln lr all around efficient) for the 
Minim nl hmiil nml In IIiIm uni olio of Him iumlltlonM 
hum Mini iIn i ullii unitor iniiHt Ik* assembled on Him 
H)ml llliln n linn limit of tlirMM iIbjm, nno of the 
li mIn nmiiHMllnlMil Him lln motor In* huIIIi badly lljrhl 
in pMrnill lln plum In width It wiih iiiomilml In const 
nr illI'h with 11n motor at a mIiiihIhIIII for Hi mlnuti-a 
ufli r tin pliniM hull fa-cu i bulled for an «|iial InlMrxal 
lln iIivhIIiih plum Ih-Iiik lirinn |s*r ci‘lit In full Him 
ImnIn Win Aflir i rat lion wllliln Him three-<bi> time 
limit Hu inotni-H wim subjected In a half hour pro- 
llinliuirv it mI iiitndiig under full limit on I lit block 
Mounted In an in replant* Him ninlnr hum rim umlir 
full load fur II ft mm n lulmitMH and Him pluim Kidded ho 
HihI It miuiiilMil a Hflmii per m nl grinh I hi motor 
llii'ii wax NtopiMHl and the plum guided to earth tl 
IhIiik HMtOHMiirj for H In kIIiIm for llflctu minute*. 


Tin pluue wiih Han drlxou In hnrlaniilal IIIkIiI for 
three hours, ami aftir ii slop of not half an hour mi 
oilier two and one half hour HlKlit wiih Indulged In 

The fluid tint moiinIhIihI III running the ninlnr lit tup 
M|n*Md fur half an hinir 

Tin prize whiuliiK innlur whm immkmmhmiI of four hull 
xldunll) nml ex Uniltra with mirlimd mixes Isnx and 
Mlmki win I maud 1WI million tern, rcsiax-tlxely nml 
Him |Miwer deXMlniiMd wan, aa la fore Hlalcil 10(1 hnrw 
laiwir at I M) rctolulluliM a minute When n|Nvded up 
ho Him ihi crnnkNliaft speed wuh ljwi nxiilutlnna ii 
iidniile Hu* |Hiwer wiih corresponding!) Kreniir In 
Him iImhIkii of the motor no offortH lmrc boon mi w red to 
ohliilll nlhihllll) an 1h txldenceil Ii) the dupllnilloil 
not onlx of Him Ignition hjhImiii (two atpnrnle mid dla 
iIih-i iiiHKiietoH njM rat lint mi HcpurntM plugs iHiHltloued 
III npiHmlli hIiImh nf Him t)ltiidtra wire implniill> but 
nf Hu wnlMr clrmlatliiK putnp anil the oil circulating 
pump aa wi II 

Hx way of reducing IhM wmIkIU to Him xery Inxl. de 
giro till cxlliuleni an* forniMd of a hih*cIhI Iron Hllny 
luorM miimIIj worked limn Hlotl anil at Hie name I line 
nmn duraldi under Ihc cuiiiIHIuiik The eylladir 


nuloiiiohlh* motor Tlila ahowlnK la due In part to tin 
iirrnngimciit of the Intake nuiulfold which 1h triple 
liram lull uud Innocent of aharp la iiiIh calculHleil to 
uctimlou hanking of the mixture mul In |»irt to tin 
lieiiillnr conalniclliin and location of the cmliureler 
IhM la I ter or at leant the larger portion of the latter 
1m chmi Integral with the crankcase ho tlial ll In In 
reality a i«rl of the motor and mil an appendage The 
Imml Ion hna much In Ha fax or aliici* It nol only 
im-iiiioiiiIxoh room and )K>rmltH of a xery eoni|aiet cou 
Htniitloii hut alao ellnilimteH pmjecllng imrlN to a 
prenler or least r degree mid iiroxhlea a anpimrt for what 
would otherwlHe lie a free end of the manifold tend 
Ini. <o clIndimtL xlhrallou and atruln on (he mamfold 
ihiIim Moretixcr an the air lulet leada from the Inside 
nr iln iriinkniKi the air Hiippllvd 1 h livnteil ho that a 

.. buiiiogi neouM mixiare Ih obtained Air !m admitted 

it iln i nml. (Imudicr through a ralxo proxlded with 

I In lllll I Inn nr the finding water la Induced liy a gen 
iroimlx prniHirlluniHl « ulrlfiignl pump drlreii from the 
iuiii nhafl A ownd pump nf Hlmllar eoimlrueHon la 
pro* bled fnr eiin rgi mi use. and 1 m driven Ijy uieana of 
Ihii. 1 gears from Hie magncl.i drlxe shaft t areful 
Isilancing nf all nf the inmpnmnt purls, both Hlatleally 
■ ud dynamically lias resulted In the production of a 
motor which Im Nlugulnrlx free from Tlhratlon at all 
Hlieedn. Ttie weight of the motor Including all piping 
nod fitting* in tail JBH kilogrammes. 


Wlnd-roOed Snowbslb 

t ty^\NE of tho stnmgeHt prankn of wind and znow 
v-c waa witnessed by realdeutH of Davenport, Wash 
Ington the h ftimoon of January ITtb. when a strong 
gnat of wind from the aoutheast blowing for a period 
of a mliiule and a half rolled Ihouaands of snowballs 
from n particle of snow to big onea Urge as ordinary 
ImrrelH and resembling hi every respect huge rolls of 
cotton batting A peculiarity of the unheard of prank 
of nnture was Hip fuel that nearly all the hilling waa 
up hill every south slupe for miles being covered with 
the latlls. An Inch of snow of the right consistency 


: abase this great re- 
problea which Caere 
by of the best efforts 


A group of snowballs rolled by the wind. 

had fallen on n hard crust nf muow and made pnaslble 
tills ]stellar phenomenon The photographs and this 
brief description were supplied by Edward H Page of 
llnxenporl, Wauhlngtou 

Hy an mid colncldeuee a similar freak ban Just been 
reiHirled lo the Edilur by T J Moon of Middletown, 
N Y He writes 

' \t the tow u of Potsdam N Y, on the 39th of Uat 
December occurred a light but icry sticky fall of 
snow Hocompoiiled by a light wlml which blew at 
right angles to the crest of u slight bill on ihe lee 
side of whhli were found the miiowIuiIIh wlilih Bre neeu 


View showing the concave ends of the balls. 

In the pictures. The wlml had evidently licked up a 
wisp of snow ml led It along hh a ls>y does, to make a 
mjiiiw ni/in, and uh they rolled, Ihe hIic of Home reached 
n dlnuicltr of oxir two fill Ihe concentric layers of 
adcU-d snow could Im easily seen, in fact they show In 
Ihc prii t of one taken at close range also (he trail left 
ns (he snow picked up. Is plainly visible There wen- 
over llfty of these wlud rolled snowballs In our yard 
alone ami a few near by where conditions xverc slmi 
lav hut In all the cxis rienco of the ‘oldest Inhabitant’ 



A nearer view of one of Ihe balls. 

no Kinh peculiar occurrence had transpired before, and 
I luixc never hoard of the like, so thought It might be 
of interest A peculiar fact was that the rolls of snow 
were concave at the ends, like the xertebra of a flab, 
showing the size of (he small bit of hiiow first picked 
up at the crest of the bill, aud Indicating that tho in¬ 
crease bad been In length as well as diameter" 

A New Way of Studying Soils 

itXJO Industry Is so vital to the well-being of a 
1 v nation as agriculture, and nothlug Is so vital to 
agriculture as the soil From Its treasury it bu 
been estimated that we drew during the year 180* 
more than **^98,000,000, and Its posslbtlltfaa era as 
yet only partially realised. There are still In ads 
country millions of acres which hare never Celt the 
plow, while those which are now under rnttivatiao 
can, by the application of scientific iiriueiples, he made 
to produce many daws the present value of their 


prod nets How to use and fiol 
aouree is the most i mportan t 
the farmer of to-day—ott wart 
of our moat profound and leans 
Its solution depends the fotu 


This statement from Bulletin SB of the Bureau of 
Soils relating to the soils of the country While a com¬ 
paratively small percentage of the soils of the United 
States have been surveyed and analysed by the de¬ 
partment, more than 800 types of soda have been Ufa- 
covered during the progress of the soil survey The 
existence of such a large variety of soil types, each 
poss e ssed of definite and peculiar characteristics, calls 
attention to the importance of a careful study of the 
soils and their relation to agriculture The Bulletin 

The old Idea of soil Investigation was to collect 
samples, examine them in the laboratory, and see what 
differences could there be determined, the newer Idea 
Is to study the chareeterintlcM and properties of soils 
In the field, e la entry them according to obvious differ¬ 
ences, and, with this Information In hand, use the 
laboratory aa a mesne of aaoertalslng tho cause of 
such variations aa cannot be determined in the field. 
This method of attacking noil problems fa the reverse 
of the usual practice, but because of the great diffi¬ 
culty In duplicating field conditions, it fa believed that 
a field examination should precede laboratory studies. 
The field observations can thus be used aa a check upon 
laboratory inveaUgaUon, and as an aid in their Inter¬ 
pretation. Field studies fnrnlnh a safe and necessary 
anchor with which to keep the laboratory experimenter 
from being dashed agnlnst the rock of pure specnlaUon. 
The classifying and mapping of the various noil types, 
together with the study of the condlUmui and processes 
under whleh they have been formed will furnish' es¬ 
sential and Inxuluahle data for Hie conduct of labora¬ 
tory lmeHtlgatlnim. Nature’s great laboratory fa in 
the field, aud a Hludy of her method* cannot fall to 
offer many valuable suggestions, and, In somo cases, 
is Hie only means of solving her problems. It fa 
through n combination of field aud laboratory Invert! 
gat Ions that an understanding of thfa extremely com 
1‘lcx iHKly— the soil—nan be reached ’ 

Tint llulletln trenfn exhaustively of the wills, their 
origin, formation and l**rt treatment for agricultural 
puriKMPH, tbe great difference between the many types, 
and adds 

since the will \arles so much na regards both It* 
inorganic and organic constituents, marked dlfferenceu 
In diameter must necessarily result from the almost 
Indefinite numlier of comhlnatloiiH which may be found. 
All those differences, however, may Is- traced to two 
sets of factors First, tho character of the risk or 
material from which the soil baa been derived, and 
second, the processes or agencies by meuna of which 
this material has been ihanged from mere rock or 
rock dolirfa into a medium suitable for the growth 
of plants. The former baa to do with noil forming 
material, the hitter with soli forming agencies. To 
these two groups of fartora Bre lo lie attributed tho 
numerous variations In soil conditions found over 
various parts of the earth 

•The ImiMirtanre nf distinguishing between these two 
groups of factors canuut Is* ton strongly emphasized. 


The Cnrrent Supplement 

I N thfa week’* Issue of tbe HrixnTinc Annina* Hue 
ptxxiKfT rrof W K. Plummer speaks In the high 
est terms of the valuable contrihntlona to knowledge 
whlib have been made hy amateur astronomers.—Prof 
July In a most Intereating article, tails na bow nuclei 
of radio-active material have In the course of long 
geological ages produced halos in the rock containing 
them, by the emission of disintegration products. These 
halos are of perfectly definite dimension*, and display 
many remarkable features. They hare, moreover, a 
definite bearing on the moot quastton of the age of the 
earth—James Patti son, in an Illustrated article, tells 
ns of tbe life buoys and light ships of New York har¬ 
bor—Dr Ferranti, In delivering his James Watt lec¬ 
ture on the subject of Prime Mover*, made some re¬ 
markable comments on the scope and limitation* of the 
DteHel engine- This lecture fa reproduced In tbs cur¬ 
rant issue—Within eaxy access from New York city 
some remarkable fas turn of the new water supply 
system ere being worked out at tbe Kemdeo reservoir 
These are described in an Illustrated article.—B. N 
da Andrade report* on tbs latest vacuum pumpa. which 
far exceed earner farm* in the low preason* attain, 
able—Dr H R. HoHIngwerOi write* on Experimental 
rayehoiocy in U* relation to medfctea. 
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(temijnmitotr* 

[m edUort are not retponHble lor statement* 
made is the correspondence column. Anonymou* com¬ 
munication* com not he considered, but the name* of 
corretpondcnit via be withheld when to de*i red.] 

PH» for a Gasoline Snbatttote 

To the Editor of the Bcisimnc Auiuoam 
P ermit mo to direct attention to an error In proofreading 
which has orept Into my story appearing In the current 
issue of BciSNTinc Amxsican and entitled “A $100,000 
Priao for a Qaaotine Substitute " Please note that the 
Bntiah Society of Motor Manufacturers and Trader* 
has offered a prise ot $10,000 and not $100,000 tor a 
gasoil tut substitute As stated in the fifth paragraph 
of the article, It Is the International Association of 
Recognised Automobile Clubs that has offered the 
$100X100 prise, the grand total therefore being $110,000, 
Starlit Pitman, M.K 

Brooklyn, N Y 

Patent Office Fees 

To the Editor of the Soinrnnc Amkbican 
As a constant reader of your paper and one who is 
muoh interested in inventors and the welfare of the 
patent system, I beg this space to briefly express my 
views on tiie question of increasing the fees for patent 
applications with especial reference to the article in your 
paper of February 8th, 1011 In this article you refer to 
the tremendous sum which has been earned by the 
Patent Office out of foes and turned into the Treasury 
This Is mtonwting, but so far as its effeot on Congress is 
oonoerned in seeking additional appropriations, it is “a 
last year s bird nest " as Congress is looking to results at 
the present time Now, as a matter of fact, I agree with 
the preposition tliat the Patent Office should not be 
judged by the profit it makee and am convinced that the 
benefits of the patents to the country at large are so great 
that inventors should be encouraged to the extent of large 
contributions from the Federal Government. But can 
wo get the legislators to this mow? I fear not. We must 
not only point to past profits, hut we must definitely es¬ 
timate future ones Now as to your suggestion that tho 
fees should lie reduced, you doubtless are aware that the 
Economy Commission reoommended an increase to $fiO 
while tho bill introduced by Mr Bulldey sod now on 
the calendar of the House of Representatives provides 
for an luoiease of the filing foe to $20, making a total 
of Government fees of $40 Suppose, however, the Gov¬ 
ernment filing Tee of $15 should be reduced even $1, 
what would thu result be based on the report of the 
Commissioner of Patents for the year ended June 30th, 
101 i The net surpl is for that year is given as $68,- 
147 20 The number of applications for patents filed 
that year was 70,747, so that if tho filing fee had been $1 
less, there would have heon a net loss of nearly $12,000 
Instead of a surplus. Lot our hopes be for better and 
prompter service by the Patent Office instead of for 
lower fues Constant Rsadbk. 

A Correction 

To the Editor of tho Sciknufic Amrrican 

In the oompoaite pnoe list of American ears, published 
in the January 11th Issue of Scrcwnnc Amrrican, you 
puhlishtti some erroneous figures with reference to the 
prices on Packard ears 

Your Packard figures include a “26” roadster at $060, 
an 18” touring car at $2,800, and a “30” touring ear at 
$3,700 We manufacture only maximum service cars, 
and you are doubtloss aware that it would be impoasible 
for anyone to market sunh vehicles at the prices named 
and remain long in business. Our line of motor carriages 
consists of a ' 38” at pneos ranging from $4,160 to 
$5,400 and a “48” at prices from $4,650 to $0,100 

The Inquiries which we have received since the appear¬ 
ance of your price list apeak well for your circulation 
but are causing us serious embarrassment We feel con¬ 
fident that your own sense of fairness will induce you to 
ooneot tho erroneous Impression which has been created 
among your readers 

Packard Motor Cab Comtant, 

F G Eastman, Advertising Department. 
Detroit, Mash 

Aeroplane Deafen 

To the Editor of the SoiiNimc Amrrioani 

One of the most important and at the same time one 
of the moat intricate problems of the asropiana is the 
proper shape for the supporting surfaces The eot-and- 
try method of testing In rogue at the present time has 
been the means of supplying a deal of valuable data, bat, 
as win be readily undmvtood, with the most delioate 
instrument* for measuring the air pressor*, sad with the 
utmost sare in the reading of these, the method oaa give 
only approximate results, aad is tbsrrfore inadequate to 
the p re re nt need of a d es ig n e r . 

(a plane of title arbitrary aai wholly artificial maun 
of tasting, th* writer would direct tb* e ensh Ura ti o a of 
those thtriWried lb the praetieal dsrriapmsat of the 


asrnplene to another, which In addition to the advantage 
of giving exact results. Is simple and direct. 

If a rectangular piece of silk be suspended in a gentle 
current of air, it takes a curved form a* the result of tbe 
two force* which act upon it These fores* are (1) its 
wtigbl acting vertically downward with a pressure equal 
In intensity at all points on ths surface, (2) the pressure 
of the air This latter force is borisoutal in direction at 
the extreme front edge of the silk, but, just as tbe air 
flows beneath the fabric It is deflected slightly downward 
as a mult of its reaction with tbe surface This downward 
movement of tbe air parti don is oommunioated to tbe air 
below not Immediately adjacent to the silk The upward 
oompoaeut of the pressure of the air consequently dimin¬ 
ishes, with the result that more and more surface is 
exposed to maintain the equilibrium 

In the above experiment, for thu sake of dearness, we 
have dealt only with the air below the silk The same 
method of reasoning is equally applicable to the upper 
aide. The air streams are flowing h or! son tally at the 
front edge, immediately behind it they are pulled down¬ 
ward by the displacement caused by the ernes aeullon of 
ths are This pull downward is a pull upward for the 
plane The air would now flow parallel with the surface, 
and would exert no further lift whatever were there no 
further curve in the surface, but the flexible silk auto¬ 
matically adjusts itself by means of its woight, falling 
and increasing the cross section until the balance is 
restored 

We would emphasize then the fact that the curve 
taken by a flexible surface of uniform woight suspended 
freely by one edge in a current of air is a graphical repre¬ 
sentation of the two forces which set upon it, and that 
at all points on the surface the two forees are in equili¬ 
brium Also, that for the particular conditions under 
which the experiment Is conducted, the balanoo is main¬ 
tained with a minimum of drift, for lhare is of course a 
decrease in tho absolute drift component of the air 
pressure, proportional to the donrease in the absolute lift. 

The application then of the method of the experiment, 
as a system of aeroplane support!ng-surfaee graphing, is 
obvious, for weight balanced by air pressure is a condi¬ 
tion identical with the principle underlying the opera¬ 
tion of the aeroplane. 

A rectangular piooe or stout fabric of tho actual width 
to be employed In the construction of tbe machinu itself 
could be suspended by one edge in a wind tunnel, and 
tho load, that Is weight per square foot of supporting 
surface, distributed uniformly over the whole area by 
passing flat metal bars through loop* in the upper side 
of the fabric By placing these parallel with the front 
edge, and by spacing them short distance* apart, the 
surface would be entirely flexible, free to Lake up tho 
position in which its own weight would halanee tho 
reaction of the air upon its surfaces. This position could 
be fixed photographically and the pattern thu* obtained 
used for the construction of a rigid plane 

Such a method undoubtedly would he of incalculable 
use to a constructor, for not leu* important than tlio 
facility of the system is the interchangeability of the de¬ 
menti involved. A* to the quostion of the angle of inci¬ 
dence, it will he readily seen that this oould he adjusted 
as desired hi either or both of two ways by altering the 
load or by ohanging the relative speed of the air Thus, 
a designer would bo enabled to produce the most efficient 
wing form for any poauble combination of flight condi¬ 
tions. 

It is Interesting in this oonneetion to notice tho high 
degree Vo which the above prineiple has been earned in 
the structure of that bird of the water, the sailing vessel, 
whose wing, automatically varying to the most favurebln 
form under any condition* of wind pressure, and direc¬ 
tion of wind pressure, can propel the craft almost into 
the teeth of a wind In tact, no better proof of the prac¬ 
tical wrath of the idea suggested oonld be wished for than 
this, that no rigid surfaoe, plane or curved has been 
found to give the all-round efficiency of the flexible sail 

It seem* probable even that with proper observance 
of the perfection of detail required in the design of aerial 
vehicle*, substantially the same method of leaving thu 
fabric flexible might be applied with interesting results 
to the construction of an aeroplane's wings However, 
it seems probable that, as in both classes of vehicles the 
best efficiency could only be obtained by altering the 
length of tbe chord, the best way would be, as Is tho 
present practice, to construct the machine rigid and 
designed for tb* highest epeed the craft Is meant to 
attain, since It is of course at the maximum speed that 
exquisiteness of design is most required Moreover the 
rigid structure would seem to be particularly adapted to 
tbe aeroplane, rinse full speed when onoe attained is as 
regular as that of the highest types of automatic ma¬ 
chinery 

For the Verification of the conclusions reached in tbe 
preceding, th* writer would point out that the curvature 
taken by tbe (tufas* In the experiment is a modification 
of one of tbe etmio sections known as the semi-psrahola, 
and would refer to th* fact that this curve is universally 
acknowledged by mathematicians and has been experi¬ 
mental?:? proved to be the basic curve for wing sections. 
Indeed , it would b* a comparatively simple matter to 


ur 


plot tb* curve for any combination of weight and hori¬ 
zontal p ressure, were It not for the fact that tho action 
and reaction of the partinlm in a fluid ere exceedingly 
oomplex and consequently considerably modify the 
result. It it in overcoming this difficulty that the me¬ 
thod outlined above should prove so effective 

Bowman villa, Ont. Grant Linton. 

An Lmei ■ Failure? 

To tbe Editor of the Bcixntific A urrican 

All riven subject to flood* if they flow through flat 
lands, form a sort of natural levee This proem i* going 
on at my offloo door on the east bank of the Greenbrier 
River, on a small soale When the river u In flood the 
plain on this aide is covered with water Where tb* 
rapid current of tho river comes in contact with the more 
quiet water on the plain or bottom land and 1* chocked 
by it, a line of sediment is deposited thus forming a 
natural levee Loft to nature, the river 1**1 the bottom 
land, and the natural levee rwe together keeping a *ort 
of relation to ono another If you build an artificial lev ee 
you interfere with this relation, and as tbe bed of the 
nver rows by sediment, you mu*t keep on adding to the 
height of the levee until in limn the bed of the nver soil 
bo above tbe country around, because tbe flat onuntry 
not getting its proportion of deposit docs not rue as it 
did before the levee* wore constructed by man Now to 
some extent the artificial loven* make more current and 
keep the deposit from forming so rapidly In planes but 
it makes tho condition wunei in others, when current is 
sluggish From tin* theory the remedy would bo to con¬ 
trol the flood water* aiiout the head* of the stream* by 
dam* No large nver has evir bo< n sunoessfully kveed, 
nor over will be, for the reason given Tho attention or 
people living along river* subject to devastating floods 
should be called to thi* scientific foci 

MArlington, W Va. J W Prkb. M D 

The Spring Wheel 

To the Editor of the Hell NTinr Avimi an 

Referring to loiter from Mr (1 F Fisilicr in your 
issue of February 1st under the title of Tin Fallacy of 
the Spring Wheel it would hardly be fair to the auto¬ 
mobile world to alluw a conclusion no erroneous to go 
unanswered 

The basis from which your correspondent reason* 
implies that there u but one kind of spring win* I and 
that that kind is of the crudest and most lm|M rfett form 
of wlicul The only arrangement that hi Indicate* is one 
m which the spring* at tho top of tho wheel and those at 
tile bottom of tile wheel carry the load anil lie practically 
assumes that there is do other method of creating s spring 
wheel Having started out from an erroneous luuas he 
must necessarily reach an erroneous eoncluslun 

Everyone in tho least dugmi familiar with the spring 
wheel art knows that any radial arrangement of springs 
by which tlie springs at the top and bottom of the wheel 
carry tho load chiefly, or any arrangement in whh li the 
load Is passed from one spring to anulhir or from one 
senes of spring* to another i* a long way* behind the 
present condition of the art 

Further, anyone who has studied the question and kopt 
tiu courant with the art is familiar with the fact that the 
highest typo of spring wheel requires all of the spring* to 
assist equally at all times in carrying the load and m meet¬ 
ing the ehooks and further that in the highest type of 
spring wheel when the wheel Is operated over a perfectly 
level road tho spnngs are not flexi*i ill the least degree, 
hut remain stationary just the same as the uliptiool 
spring 

Your correspondent falls into another very great error 
in assuming that a spring wheel is required to i fleet thu 
same amount of resilience as the ellipl'i nl springs of tbe 
car It is a well-known fact that th< rt siln nco offered by 
a pneumatic tire is but a small pi rccntagi of that of tho 
elUpitical springs and thus if the spring wheel reproduce* 
the same shock-alutorbiug qualities os the pnuumatlo 
tire* it answers llio purpose perfectly though it affords 
hut a small percentage of the resilience tliat the elliptical 
spring afford* 

The writer 1* thoroughly familiar with tho spnng- 
wheel art and he is fullv aware that tin re is no subject in 
which the automobili trade gi n« rally is so misinformed 
and so needlessly nkeptn al as to the spring-wheel art, 
and be therefore wishes to stale tiint every owmr of an 
automobile and everyone inlerosti*i may take heart, 
notwithstanding the nrt-i xprowied imixinaihility of a 
spring wheel as the spring win* 1 will supplant thu sulld 
wheel with the solid tire aud solid wheel with the pnuu- 
matie tire beyond the least shadow of a doubt and no one 
aan know thu facts of which the writer is possessed with¬ 
out realising the correctness of this statement 

For the information of those who are in doubt the 
writer will further state that there is already on tho 
market in a email way a spring wheel whit h meets the 
requirements above outlined and which is rapidly gaining 
headway, and It is only neoossary for anyone intereetod 
to keep bis eyes open as they will ho soon in large quanti¬ 
ties right in New York dty within a very short time 

New York dty M K Dome. 





Olive Brldgr dam Eaopua Creek flowing through temporary tunnel. Building Olive Bridge dam to form the Aahokaa reaenroir 


Creating a Subterranean River Ninety Miles in Length 

How Catskill Water is Being Brought to New York 


Phenomenal Growth of New York. 

G IILMIIl SM\ lOHh. 1 h milling tii 

It h |n.puliithu.lit rule of I40(*l(l 

IHII|>|| |mI )ear— mi InrniiM width 1 h nli- 
snliiliU »11 limit precedt lit or imrullel In 
lilt print Hi or llo world» glint illicit 
sihIi mi IntnuHO nn thin nnilem enor 
moiislt tlllHt nil lilt prnl.lt mu of hnunttig 
ftnitl ttupplj lniiiM|Hir1nlltiii mill prtipir 
Inplc no lor inn lit ttnrit |hihI mid loins 
Inrun lilt rati id lilt mmo Imd rent hotl 
1 1 n prom id proimrlloiiM. (lie ill) niilhorl 
Him hint Iteeit nl Ihelr wlln mil III in 
tit nnirlmi to eiilurgi tin varlnun fnilll 
Him or llie til) Mtt tin to kmp |w«» with 
tin dtnniudn or IIh t\ir browing lHipulii 
Hon 

The Peril of Water Famine. 

Willi tin t\poptlon of nipltl tmnnli 
llien In no prohleiu of tin* tilt h need 
tt lilt li linn prut ml more m rloun mon 
proving or more dllHonll, ut Immt lu re 
mill )inm than Hint of protldlnK an nth 
ipnile nnppl) uf pun drinking water \l 
freqiii lit Inltrtnln Hu til) lme Ihkmi 
llirinli 111 it h) llml Junllt tlniidml Itrmr 
n ttaltr rninlni'—Jimll) drmtdml Intnunr 
II nlnntnM to nuy nothing of It ItHal fllll 
me or Miller mliilit lumm an outbreak or 
IH’Hllh liet III Milt iiolhliiK of the loon mill 
liKnintt iilonet oeennlonml by tbo nhulllng 
cl,mn of Hie MirlollM fatforlmt and nmallvr 
liidimlrlmt width a nlnirtiigc of llie ttaltr 
nnppl) would nmwtUule 

II Ih not no ttr) many luoiiHin nluce lilt 
whole ill) twin wnlchlnis tvllli n ttr) 
mrHoiiri i)t, Hie ritend) full of the ttaltr 
hit In In llie varlouH remnolm of Iht 




nmiruved by the Board of Hntlmate and 
AidKirtlonmenl The udillllotml coat of 
lliht mhemtt In $111,000,000 
The New Scheme of Water Supply 
Tlie now nnppl) of water, of the fluent 
mountain t|uallt) In to be taken from 
four walomlimbt, having a total area of 
neurl) nine hundred wiuare nillm The 
tutul enl 1 mu led enimelt) of theae four 
gut luring gniundn In even In n neritw of 
ununiially dry yntm, etpuil to Hupplyimc 
771)000,1)00 RitlloiiH tlnll) Kent rvotm wUI 
he built an tiny nre required, In eaih of 
llione bunlnx. and they will In- connected 
by aqueduct*. For the preoent, the Eno- 
Iiiih wotemhed only la living deiuloiied 
In a nerlmt of dr) )earN tldn wit tombed 
mil fiinilnh a dally Mtipply of ouly MO, 
11)0Olltl gtillouM, but the ncpieduct leading 
In the elly In being built uf double llutl 
enimelt) or NX) (*10,000 gallona dally 
The flmt contract for conolruellou wan let 
at the clone of 11**1 lu 1007 to 1008 
about live iier cent of Ihe work wan com 
Pleled from Anholtmi reneriolr In the 
EitopiiM watimhed to Croton take. Hy 
the end of 1000 £i |ier cent wiim done, 
HO per cent at the clime or 1010 78 per 
cent b) 1011 and at Ihe prewent time 
about U0 Iier cilit of the work In done 
The delivery of water Into the Orotou 
iwrvoir, wldeli will lie inmnlhle thin 
)ear, will pretmil an) imtmlbllity of water 
famine during Ihe completion of the new 
aqueduct to New York 
The nyntera under etnmlruellou aud now 
nearing completion etnintnln of a large 
renertolr lu I be Rnopua bantu an under 




















































Diamond drill borlif horiraatal hole 1,100 feet below Hndaon River 



The Olive Bridge dam, 4,<M feet loaf, 130 feet kith. 


voir By the Oral of January, thla year 
71 per eat of thla work waa done The 
dam 1 m a mnaonry atructare 1M> feet in 
thickness at the law and 23 feat thick 
at the topi The surface of the water 
when the reaerroir la full la BOO feel 
above tide level The total length of the 
main dam la 4,000 feet. And the maximum 
depth of the water 1 h 1110 feet. The area 
of the water surface 1 m 1-i.X aquare miles, 
and In preparing the bottom It waa neeeti 
nary fe remove Keren villages. with a total 
population of 2,000 Forty mllen of blgli 
way and ten bridges had to be built In 
the- cnnntroetlou of the dam nnd dike* It 
waa neeeaaary to excavate nearly 3 , 000 , 
000 cable yards of material and 8 , 000,000 
coble yardn of emlmnkment and nenrlj 
1,000,000 cubic yurdu of masonry lrnd to 
be I nit la place. The maxltnnm numlier 
of men employed on the job wah 3 , 000 . 

The Ninety-two Mile Aqueduct 
The water in conducted from Axhokuii 
reservoir us a huge, underground, artl 
fldal river Tho oqueduct 1* ninety two 
miles In length from Ashokou to the 
northern city Him, and It shoald be ex¬ 
plained that it 1 m built mi a gent In grade, 
and that the water flows Ihningh this at 
a slow and fairly nniHtiiut speed The 
aqueduct contains four distinct tyties 
the cut-und-cover. Hie grade tunnel Hie 
pressure tunnel, and the steel |il|ie siphon 
The cut and cover type, w tilth ts naed on 
fifty flve mllen of the aqueduct, Is of a 
horseshoe shape anil raonsurea seventeen 
feet high by seunleeu feet six luchcu 
wldo. Inside measurements It ht built 
of concrete and on completion It Is eo\ 
ered In with un curth emlsnikinent This 
type Is used wherever the nature of the 
ground and the eleiullon allow Where 
the aqneduct Intersects hills or moun 




lugs Hindi froin wowh In I In rlier show ml 
that groHt depths would lime lo Is* 
resrhed liefnre risk siiltli leully solid and 
Tree from smuus dns eneounti red to 
wllliHtniiil Hie eiioriuoiiM lmlruiillt pres 
sure of llie water In llu> I mini I Afti r 
fulling to resi h risk In llu seow drills 
two series of lut-lluml borings won Hindi 
from oath shore one pair liilin-eidlng ul 
about nine liuiidns] fist ikplli mid I be 
nthir at iilsnil llfletn liumlrml fmt Until 
shnwml sill Isfiii torj risk mol nn-nrdliig 
I) n hIiji ft wiis sunk on emit slmn 
to a depth of approximately elewn Inin 
dretl feet, and then a horizontal inn 
in4 was ilrltin Collins link Hu two It Is 
of interest to note Hull Issnuse of llie 
enormous load wlllill must Is mi nsiinsl 
from the flow line fur nlsne the rlwr sur 
face the pressure In llu horlzontnl tun 
in I nan lies our fort \ toils |sr square 

Kenaico Reservoir 

Nixl lo \shoknii Ho uinsi liu|Hirinni 
luisln In the honslno resort otr wliltli Ills 
east of Ills Hulls,>n and Is sHuntod third 
miles north of lla ( Itt Hull It will hold 
Hiilllihnt of tin ( ntsklll wilier to supply 
Hie illy for mdriH iiioiiIIih Its purisise 
Is to net as an iniergiinj sloriiM rest r 
voir so | hill If II Is ncccsniiri on ueiniint 
of ms iih nl lo Inb rrupt the flow In I lit 
Moxent) himii miles of nqmslm I 1st wish 
KiiihIco and \sliokuu tills inn Im iloin 
wltlioiil lull rriiplllig tin ellv snpph till 
■ust of Hits work Is tfsTtxiimo 

1 he riss nolr will Is fornnsl In n hum 
llliisoliri dmu iirmsM the inllil of tin 
llroux Itlwr Tin surfim of tin wnnr 
will lx> lit an iliinlloii or lliris huinlreil 
mid lift) the Toil iilsm mum sin li lei 
nnd will eour JJls m rw It will uni 
tain when full nlsnit 4iMi«iismism KU I 



Of tha many alptaoas coosttuetad, by 
fkr tha meat Interacting and dtfleak is 
t*M wttMi haa been compMad tanentb 
that Hwdaop Blvar The prattmtimily her- 
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Mayaitae Moor, which dons automatically la can of Dynamite chaaiber Mote the roof Drill pools set op at a tunnel heads*, two drills on 

explosion. over the ihdrea. each post. 


Supplying a Metropolis With Mountain Water 

How Mining Operations Are Being Curned on Through the Heart of New York 
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The Heavens in March 

Eclipse of a Star by One of Jupiter’s Moons 

By Henry Noms Russell, l*h I) 


**« iwrl of the world III which littlo ha* previously 
bwn donu, deserves description this month. Though 
published In the Herman Antnjnomlia hr \achrirhtrm. 
It originates In Chile where l)r Riot on pert a Her¬ 
man astronomer of distinction, la In charge of (be 
observatory at HantUgo. 

On the night of Aogusl UWh, 1011, tho third sideline 
of Jupiter Hanymede, passed directly In front of a 
tile ho vwith magnitude, In the constellation 
Virgo, and for obaeriera In the Miathern part of the 
Barth, actually bid the mar for more than four min 

The eircumataiieea of this remarkable ocrultatlon 
were carefully cak-nlaicd In ad\ unco by ‘Uauai lalewlcx, 
and It appeared that the 
beat observing nUIIiiiih n 


and otmorvatloii ll la ueeeseoD to hwuiihi that tlm aatel 
life, like Juidter Itself, Ih flattened at tho isiles, for 
otherwise the on Rotated length of the occultutlon at 
the northernmost station, whero the Hinr niflietired to 
peaa Just lntdrte the satcltltea disk would be miali 
longer than the observed time As the rale of motion 
of tho satellite 1 m ansmilel) known tta. maximum 
length of the occnltatlwi affords a very precise mess 
lire of Ita diameter l)r RlHtenpnrt Huallv runOndes 



taaly Id spile of unfavorable weather aud other diffi¬ 
culties. the various olmerverw—mostly school teweliers 
or amateur astronomers—were able to obtain reliable 
observations at Ore stations, extending almost alung tho 
same meridian for i,nm miles. Except at Hanttago, 
the obeerrers had only small telescopes of about four 
Inch aperture, with which the satellite could not be 
distinguished, as regards Its appears dee, from the star, 
except that Jt was a little brighter The two came 
doeer together until they could no longer be dlstln 
KUlshod, but formed one mass of light Then, suddenly, 
the Ught diminish ed to about one half, this being, of 
course, the real Instant when the star vanished 
behind the satellite. After a time the light Increased 
again aa the alar came out, and then the mass of light 
gradually separated Into two points. 

In addition to these visual observations, a number 
of photographs were obtained by Dr ZarbeUsn, which 
Mae* very accurately the relative positions of the 
star and satellite before and after their eonjuactloo. 
Olid made it possible to calculate jot bow tar apart 
ttag mm ttare appeared at any time. 

Working along these Unas, Dr Btatenpart Hods that, 
lacfdet to gat a aatirtMtor? a gree m en t between theory 


value Is surprisingly targe, but owing to the mWlusl of 
observation Dr Rlsteniwrts results seem to Is* entitled 
to very serious consideration The nutss of this suit] 
llto Is known, from Its attraction mi I he other satellites 
ro be about 1/111,000 that of Jupiter or n lltth inon 
than 1/4 that of Mars. Hut, accord tug to the resnlts 
Just given It la a little larger than Mart*. Tills would 
make Its density less than Vi that of liars, anil hiIiiiiII) 
less than that of water—Intermediate betwreen the 
densltkw of Jupiter aud Saturn, Even with llita low 
density, It must bo in rapid rotation with s period not 
more than ten or twelve hours, to account for the polar 
flattening. 

It Is perhaps moat lnlormulug of all to uote that, ae 
cording to the gust definite of the olmorvaflnus. tho 
rttsuppeariiice of the star behind the witelllte was 
almost tfuttamtanuous, the loan of light tasting mil) a 
second or so. This mmua that the spin rent dlnmeter 
of the star was not more than 1/300 that of the sstel 
lit*, In ether words, teas than 1/BOO of ■ second of arc 
This Is quit* what la to b* expected for a alar or the 
seventh magnitude, but It is Interesting to have the 
extreme matyttw* of UW apparent diameter of a star 
eon firmed by direct ohoervattoa. 


klars Is a morning star In t'u 
SAM Jupiter Is likewise s 
fhrtber east. In HagUtnrtus, and 
in the middle of Ihe month. 8a 
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The Turcat-M«n torpedo, with hood removed. 


Th* Tnreat-Mtnt torpedo, with ckmu hood. 


Queer Automobile Bodies 

Some Interesting French Designs 


Mtr* 


Dent* a very graceful appearance, and lti 
linen allow originality The hood la com 
lamed of two quarter cyllndera, whlcl 
turn In pitota and can he rained and low 


ri allude Hnhmuiine’ which Ih ]irovlde<1 
with a coimliiK tower hiiiI coinpli ti l\ In 
i Iohck the driver Then there are enra 
aliit|a-d like artillery allot la, with rouiHletl 
tall plecea In w tilth extra whet la or linn 
ure- neatly atowial and other atiell lyta-a 
with glam akylight. 

Throe novil and lilanrrc automobile 
ImnIIoh of I'rintU make art dcau-Uail uud 
lllnat rated lit the preatnt artlolo taken 
rrom the illiirmfinr iulomobll /rUumi 
The flrat la a Turoit MOr* laaly whloli 
la culled The Hlmrk laaauae It atrlkhig 
ly roaenibloa tlml Hall ea|aflallv will'll act li 


New Pbenli ear, entirely a 


Treating Table Refine for Animal 
Food 

A KOMLWHAT original method of ae- 
ciirtng final for biiIduiIh from other 
w lae w Bated aubataneca la now being a|>- 
pllcd in tJermany, and it n|>pcarn to be 
worthy of note oil account of the economy 
width could Ihua be aentml At Char- 
lotteiiburK the oily regnlatlona require 
that all remnliM of ftaal la* lilaeetl aimrt 
from oilier liouaeliold waate hikIi remain, 
lallig collected aetairalely ea< h (biy anil 
laken to u a|iec{uJ plant, where they are 
treated eo aa to obtain 11 final product 



















































Tho plan (rentes at no cost a alto more 
desirable than *5,000,(Mill coahl secure 
It la the conception of Robert I*alne, a 
sculptor of decided character and origin 
allty with a natural affinity for engineer 
lug activities, who lma aeveml other prac¬ 
tical achievements to hla credit among 
whUti Ih the aculjitor'a pointing or enlarg 
lug machine 

Friction of Gas Flow in Pipes 

I T la not the Intention of thla article to 
Impugn the accuracy uf the formula 1 of 
Wilsliach. Hankinc and other* with re¬ 
gard to the friction of atenm flow In pipes 
hut whether through neglect of the prin 
clplea laid down by theso authorities, or 
Ihrongh lmproia>r and unintelligent ap- j" 
plication of them certain It la that there 
are to-day In nliut la called eucceeaful J 

alteration ' tun to lamer plant a which ahow , 

on careful analysts of aleam motor and 
other records a low* of power In the ltiplng 
system which la truly appalling 
A striving illustration of the effects of I 
pipe friction came receutly to the writer a 
attention In tho course of some experl 
wonts on a medium slxed vacuum cleaner j 
such as would be Installed In the linse- 
mout of a fort* room dormitory bulldlug | 
Heveral t loaners of rival maltca wore be¬ 
ing considered, and as all oiierated on 
sweeping tests about e<iually well, It was 
determined to conduct accurate and thor 
ough teats on each 

With this end In view, a tubo of galvsn 
lied Iron, No. Jf) gage, ton feet long and 
of six Inches internal diameter, was fitted 
at either end with a coue of the same 
metal, termluallng In an opening of tVi ^ 
inch Internal diameter Measuring de¬ 
vices being fitted to the cylinder for deter 
mining the volume of air delivered to the 
machine, one of the cone ends was al 
tacbed directly to the machine, end to 
the other was coupled ten feet of roiu 
forced rubber suction hose of 1 Vi-inch In 
temal diameter The end of this latter 
hoae was open and fitted with a coupling 
td taka the various sweeping tools. 

The pump being started, the first run 
wan made by detaching this suction hone 
from the cylinder, In order to get the free 
delivery volume, velocity, etc. The hose 
was then attached, with the Intention of 
attaching the various tools to determine 
their resistance to the admimUm of air 
The pump being again started, with the 
hoae end open, the gaga abowed about five 
inches of vacuum whan the tube suddenly 
aa Is abown in 


Tin pipe collapsed by vacuum produced by friction of air 



of the lm)H>rtiint advantages of this moth 
ixl la the economy In tires and wear and 
tear of the tncrhnnlsin Thi major por 
lion of tile haul Is not carried ou rublier 
(Ires hut on the si eel shisl wheels of the 
trullir which suvtug nlom would pel half 
tin total cmh use of Ihe Inrgest truck 
V rear wins 1 ilrlvi nan lilac has a tend 
emy In push tin from wheels down Into 
Ihe mini Hiirfnn n front wlnsl drive 
pulls Ihe nsir wheels up anil our This 
(lllTimice In Undone] Is so marked that 
the nnnii |xiw«r plant iinr ratio anil pm- 
polltug mechHiilsin will glu fur greater 
results In spcml anil pulling ablllt] In a 
tractor Ihmi In a truck 
With n single tractor mveru) trail 
era mav Is was! olio Is lug delivered 
while aiiolher Is Mug Imided anil u ililnl 
Mag unloaded till IS l>) keeping Ihe motor 
iwrl active nil Urn lime or siieelal liu 
loading trailers uuty lw inesl In some such 
lines iis eiail aslies gnrlniM ill one 
dealer hating delltered with a (hale Inxl] 
leu loads of nine Ions eiuh to ii distance 
of Ihren miles, making tin enormous total 
of 2TU lou mllis for one ilii] A certain 
dot i lopment company ustsi a I went] jard 
trnlhr, reotIvlin, a 17 or JO-ion load from 
a Unite mid i nipt ting lij dumping, euili 
o|H>ratlon tukliig less than n nilniib Km Ii 
large milts am easily hniulled lit using 
a single steering wins 1 Tin wheel may 
I hi turned to at least N> ill Lives piloting 


A Bicycle Automobile 

A TWaMHkH aiiliiiniihlh of unhiue 
design tins recent I* Iss n |x>rfeoted b\ 
a western ituui width dllfira grimily In 
Its const met Ion from h anilorxwle In 
fact, the two haie lltth In iniinnon It 
Is like an ordliutry uiitnmolilh with tbn 
exception of the ninnlxu- of wins Is 

Thera are two rumors midi r the foot 
board and vvlien the oix-rntor ri louses his 
hold on the steering whei I I law runners 
nmonuillrully lit down on lIn l round and 
keep the maehlne in an upilhlil imslllnii 
The wind shield is a small ovul shaisxl 
glass with n coin ex Hnrfaei< to the wind 
large enough to prolix I Ihe drliers face 
Tho rndliil frame, rear whixl suspen 
skin adds to Hu comfort of the pas 
senger while an ■ nlln l\ illfTi is in system 
of springs Is used on tlm front wheel 
The steering k nut him not ouli turn Ihe 
wheel hut shift the ei liter of gravity 
making easy steering 

The mgliie Is t-lnch lit I loch twocyl 
Inder twoeytlo tubeless ly|s* of eight 
loirsv-tsiwer and an excellent rouflhr 
malum silent miming. 

Although the photograph shows only u 
one-passenger car, It can Is used for two 
peraona liy adding a sent over tin rear 
wheel. This Is a regular cuxhlomxl seat 
like Ihe front one Out can also adjust 
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and let the sun shine into every corner, how much would 
the extra light be worth to you? It would reduce your 
lighting bills, increase the efficiency of your employees, 
enable you to utilize floor space now useless for fine work. 

You can get a lot of extra daylight without taking off your roof You 
can oet an increase of 19 to 36 per cent These figures arc from 
the New York Electrical Testing Laboratories They are the 
result of scientific tests of an interior paint which will not absorb 
and waste the light from your windows, which will reflect every ray 
down on your machinery and into the dark corners of your plant 
Rice’s Mill White is the paint It has increased the daylight in 
many plants. One prominent manufacturer writes that he 
estimates he is getting 50% more light than he had before he used it 
The R. J. Reynolds Tobacco Company say . 

“We have been too busy to make tests or determine with scientific 
accuracy the percentage of light increase in our plant afforded 
by the peculiar qualities of Rice's Mill White, but we imagine 
that such tests will show an increase of between 20% and 25 % ” 
“As you claimed, it picks up and carries along the light to those 
points at greatest distance from the windows and artificial lights 
It has given us a smooth, ti/e-hke surface of white, without a 
tinge of yellow, and it has remained firm and unbroken, despite 
the jar of heavy machinery ’ ’ 

A Sanitary Paint 

Rice’s Mill White gives a smooth, glossy, tile-like surface It 
offers no lodgment for germs and odors, can easily be kept 
clean, and will not flake and scale like a cold water paint 



Rice’s Min White 
is economical to apply 

A 4-incta brush spread* it without 
dragging and leaves no brush 
marks Two coats equal three of 
lead and oil Recoating is seldom 
needed, for it stays while Infer 
than any ether gless paint 
We were the originator* of “Mill 
White” paint. Rice's paint is 
made by a special pretest, which no 
other manufacturer can use 

For the greatest ameunt efhfht, the 
highest sanitary value and the lowest 
final cost, paint your ceilings and 
walls with Rice's Mill White 
Paint 

Rice’s MID White Paint is sold 
direct from our factory in barrels 
conttming sufficient paint to cover 
20,000 square feet one coat If 
you have that area or more of 
ceiling and wall space to cover, 
Write far Bmnklnt mei SmempSa Boarel 


U S. Gutta Parch* Paint Co. 
No. S3 Dudley St, Prorideoca. R. I. 













; lined by the Penniylnnn Railroad 


International Motor Trucks 

Proved by Year* of SticccMful Service 

Mack : Saurer r," Hewitt "T 

Our two-ton trucks are being used 
to advantage as follows: 


Groovy Daskr. 
Hotel Servtca 


Bottlorft 
Brewery 
Builders 
Butch an 

Batter, Eh, C h i n a 
Cuyat Daalara a mi 


Department Stem Mot la* Pkturaa Tolapbooa San lea 

Dry Good! DaaUn Municipal Sarrica Tntfla Mfn. 

Eapran Oil Daalar* Tobacco Dacian 

Fbo Department! Paint Manafacturon Tnunportathm and 

Fifth end Poultry Paper Manufacturer. Trucidn* 

FlorlaU Plano Mcaufacturan U 5. Gov’t Sarrica 

FmI A Feed D~ler. Prodoa. Wooden w^a 

1. They are built with larger fac¬ 
tors of safety throughout than 
any other trucks. 

2. The yearly depreciation is only 

10 %. 

3. Any truck will last a year— 
these trucks will give satisfac¬ 
tory and economical service for 
a long term of years. 

4. They are well adapted to hand¬ 
ling fragile freight — springs 
give adequate flexibility. 

5. They can make the speed re¬ 
quired for perishable freight, 
but “sprinting” is absolutely 
impossible. 

6. No other two-ton truck is built 
in four sizes of wheel-base. 

Whatever your transportation needs, we have 
the right truck for the purpose 

Nine sizes—capacities 1, 2, 3, 4,5,6V$, 7^6 

and 10 tons. 

Bodies built in our own plant to suit each busi¬ 
ness and load requirement. 

Whatever your business, write us. Let ua show 
you what our trucks can do for you. 

International Motor Company 

General Otfice.i Broadway and !7th St, New Yoric 
Wurkft Allentown, Pa , Plainfield, N J 
Sain and Service Staflolui New York, --— 

ssaixafifisflssa 

[ I | J Pittftbuiyh, St Loulft, Atlanta, Kanau I I ■ ) 

‘a 1 1 


I I Pittftbutyh, St Loulm, Atlanta, Kanau 
I ! City, Denver, Mumeapoln, St Paul, 



ngnlnut the wise of the forum and fitted 

up ill ■ lent I) Ah powdlile Hgultmt the rock Dwkrn. lwaVAELtooBlvd OhiSf^ll 
Hbme, ho ah to retntn the cuiicreto until _ 

hXA™^\er.u , ; h i M t,»pThS 

which, when the llnlui* Ih completed other tSie^TST 1 " 

wine * rout will be forced under high pren- 

puire to fill U|l lilt crnekH mid irevlei* rATANT* 

und tnnke the lining perfectly Hound. oo?^°^ 

At each Hhitfl bctvhh will lie hod to the 
tunnel through rlnent or vertical pllwu, 4 * raw Monroe Bt, ou«(u 
Inches In 



pipe*, live and one 

and running down to four feet in dlam 
etcr will carry the water to the Narrow*, 
and under New York Bay, at the Narrows, 
the line will be only three feet In diam¬ 
eter This gradual shrinking of the aque¬ 
duct remind* oue of thorn larsa riven 

that flow out of the mountain* In mO- , nfT ^ T mf Wurt „ ** tm 

dent volume to be nad«*W# and even a « —Jwju ru* 
menace to the «utroon«nc country in time aiTSBkS urSL,! 

and racked by the torrtd ra* up® they , 
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Which Car?—It Is Hard 
to Decide, Isn’t It? 


T O you who are trying to decide which 
car to buy — we want to offer a few 

suggestions. 

You have looked at many different makes 
of cars. You have found that in moat re¬ 
spects they are very much alike They have 
nearly the same specifications, the same 
equipment, the same general appearance— 
at least, while new 

You hear. In most salesrooms, the same 
talk about service, guarantee, taking care of 


2 Does the company manufacture 
its own parts or merely assemble? 

This is a vital question. Tha company that manu- 
facturn it* own parts la abla to put into tha car bettor 
value for your money, becauea it eliminates tha parte 
maker’s profits. It is able to manufacture more 
accurate/y, becauea it concentrates sll its effort* on 
meldn» parts for one kind of cere—its own. Alin 


the car* that briny good pries* at 
irs the cam that are standard the cam 
o last, tha cam that tha public know* 


“Thirty-Six’' (4 cyl. 36 h p.) $1950 
“Six” (6 cyL 54 h. p.) - $2400 

“30” (4 cyL 30 h p.) - - $1600 


And when it's ell finished how are you 
to decide? Of all these apparently equal 
cars, sold by these apparently equal dealers, 
which one ere you to select ? 

'T'O choose wisely you must remember 
A that behind those apparently equal cars 
are unequal values. Behind these appar¬ 
ently equal dealers are unequal companies, 
unequal organisations, unequal factories. 
In these unaeen things lies the difference 
between cars. 

So you should look to these unaeen fac¬ 
tors. Study the cars of course Insist that 
your car have all the modem features. But 
before you invest your money—whether 
you buy a Chalmers or not—be sure to 
get satisfactory answers to the following 
questions 

1. How long has the company 


Is It ■ sound, wall-raanagad Institution f Hu it 

Is It prograralv* f Is it ifltsly to bs In burin*** per¬ 
manently? b It Mg enough and strong enough to 
attract th* bast class of dastera? 


3 What do owners say about the 
car? Are they satwfied? 

Ovum of a car am tha people who know They 
era tha ana* whoaa opinion ia th* raaull of asparl 
anc* 'Vatiifactory or otherwise Of courn* there ie 
no car In th* world—or any other manufactured prod¬ 
uct—that will earn the approval and endoraament 
of every ilngle Individual who uea* it But lake tha 
general opinion of tha owner* end you will make no 
mistake Ba guided by lhair opinion of car company 


4 Has the car itself quality—or is 
it merely a coDsc boa of “features”? 


mot maka up for any lack nf actual quality 
tr Itself Be ram that tha car you buy haa 
“Clara" and in built quality that coma only 


Chetmerm can have alt tha "features, • all the 
oonrenJeaeee that any ear* have In addition they 
have Chat m an ‘‘quality” In evary line, In every 
part 

5. Will the car c omm a n d a good 
_ pries in case you care to sell it two 
or three seasons hsece? 

Ot course you ar* not buying your car with th* 
Idea of sailing it But it is wall to know you can sail 
it at a good price if later you want to do so 


YOU will find that among four cylinder 
cars the Chalmers “Thirty-six”at $1950 
cannot be surpassed. Among six cylinder 
cars the Chalmers “Six" gives you abso¬ 
lutely all you can ask In motor car value 
For those who wish a smaller car, the 
Chalmers “30” is still the leader in the 
SI500-S1600 class. 

These cars have all the modem features 
of convenience and comfort In these 
tangible, physical things they are not sur¬ 
passed by any other cor, even at twice the 
price In power and speed, in comfort and 
convenience, in beauty, style and luxury 
the Chalmers offers you the utmost value 

But greater than these tangible things, 
more valuable to you, more worth the 
money you invest are the intangible things 
behind the car —the Chalmers factory and 
the Chalmers organization Other cars 
may give you approximately the some 
“features” as a Chalmers, none can give 
you these added values that make the 
Chalmers the choice of the wisest motorists. 

If you moke careful comparisons, we 
believe you will decide on the Chalmers. 
And when you do we urge you to place 
your order at once It’s not long till spring 
now and the only way to insure early 
delivery Is by an early order Catalog on 
request. 


Qialmers Motor Company, Detroit 
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Williams' 

Hoia’erTop s te"« 


to a mull atagnant lagoon. Tboa, wtsan 
the entire Oetaklll qrUen le aom plated 
aud operating at Ita fall cajwctty, tbo 
waters which three dan before poured 


Aabokan reaerrw 


You used to throw away this much 
of your Shaving Stick 

You can use 'Williams’ Holder Top Stick down to the very end Gnp die 
metal cap that holds the stick. Your fingers need never touch the soap, not 
even when there is only the thinnest wafer of it left. No matter how much 
or how little remains, you have absolute ease of manipulation always. Add 
to this feature the rich, creamy, luxurious lather that hit made Williams' 
Shaving Soaps famous and you We the perfect shaving stick. 

Four form* of the same (food quality: 

William*' Shavian Stick u. tfc. Himton, Nkuw Baal 
William. Holdar Top Shavian Stick 



It weighs but fifty pounds 

n«l f rCARRIES LIKF A SATCHH Rnsli. 
Ukcs it when ter lie goes, on falling trips to ■ 
like uni lie sa>s iliafa why hr grtatlie fish J I, 


EV1NRUDE MOTOR CO. 

176 P Street 

MILWAUKEE. WI3 ^ 


nhoald lie employed." 

Citron objects to the Introduction of an 
unknown remedy whleb eottfalua living 
rlroa Into children who are not clinically 
tuberculous, although ba can And an ex- 
bum for the adralulaCratlak ef sock a reta- 


“ T t Pi .: 
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FriediiiHiin h reined) Iihn boon deprived of 
thin action of producing pun. Klemperer 
agrew with Utron (hat prophylnillcull), 
t e for the vaccination of children the 
lute of Friedmann n reuied) In rather pro- 

Ooldaclictder spooks from the iiolnt of 
▼lew of the practitioner lie a Maoris (lia( 
the purely clinical Improvement nlilth 
baa been described In the caeca treated la 
not auHlclent and demanda documenting 
and far better proof thau haa )et lieen 
afforded of the actual benefit derived 
from the reuied) 

In the further dlaeunalon III Which auch 
men n» ft olff F lam r Hler and (loldborg 
tiaik part, almllar reHaona wire aihaucial 
for exercising greuf cure and for uniting 
Bchwenk denied that 11 cnee of remit 
tlllicrculoNlM nhhll Friedmiiiiii had de 
clured to lie cured liad been Improved, In 
fact lie aald that the lUaeuae wriH etlll pro¬ 
gressive 

When wo examine Friedmann a report 
lu detail, we robot flrat of ull the tlioruugh 
neaa and enlerlng Into eaaentUibi for 
which Koeha flrat account of tlie etiology 
of tuberculoala haa given aueli a aplendtd 
example, and which wna followed li> 
other Investigators, for luatauce b) Khr 
llch III the announcement of hb< anlrnraaii 
Friedmann a acetmnl ta not antlafiieturv 
and mual be <liaracturlw d ua empirical 
far moro than adcntllk At the present 
day It no longer suffices to aay that a rem 
edy haa cured or can cure tuberculoala 
The cure moat be established, flrat liv a 
Clinical Improvement which may be tern 
porary out) and which aa a matter of 


Dr vim nuck In thla conntr) tin h 
allow ii that It la not neceaanr) to Inject 
living tubercle luiclltl for the punaiM of 
aiicceaafnl Immunization but Unit u prop 


Imetlll by n |iro|» r Unbracing of the con 
tint lu fata, or |hiUu|m iiettir In rimov 
lug the exceaa of fata Ulld vvaxea from the 
tubercle liaollll which he laid found to be 
reapomdble for iiIihcchh formutlon* Hfti r 
hviKMlermlc Injection 

111 children who art* subjected to pro- 
l»h)lactic IiiimI llation with thla nmnd) 
which, lutln turn, mtnlla no rlak for It 
(loea lint coiilnln living tnlarvb luiellll 
the moat aiirprlalng cllnlenl luiprun lueut 
vvaa ahiiwn isqicclnll) a dechltal Improve 
meat In niilrlllon a ilixaptieHrii icx of nil 
the cllnlenl algna whin* the) had islated 
of lung algna nf enlarged l)tnpli glands, 
of anemia, etc and wlmt la mort* aignltl 
rant the aera of nil tlicm thllilnu allowed 
a progreaalvc Imnuae lu tnlierruloHla 
iinillaidlpH, agglutinins, auilK*ce|itor opsu 
ulna Fnrilur (hv) allowed, and con 
limit to allow tilth Jim nr the power to 
dlaaolve fulieit It bacilli fit vitro 


The New York Motor Boat Show 


I X HE Motor 
ttipuire third! 


Motor Itoat Slum In Madison 
re (hirdon thla )enr waa perhapa 
hi ever chilli) an exhibition of 
iigluc-M. Tliere was olao a goodly 
if bonta nf vHrioua tjiiea, though 



maun, and haa been obtained lu thla ctiuu 
try alnce 1N07, then It must be shown 
that an actual Immunlt) demonstrable by 
laboratory teats, b) the demonstration of 
ajieclflc antibodies, haa boon produced, and 
that tlila Immnull) pcralata for weeks, 
months, years. It does not appear that 
Friedmann haa made even the simplest 
serum tests, those for agglutinins, al 
though Koch had shown the wu) twelve 
years before and more, and although the 
behavior nf the opsonic curve lias been 
demonstrated conclusively to stand In 
positive relation to the clinical Improve¬ 
ment end to the Immunity acquired in 
the course of treatment 

Friedmann's eminrimentol proof Is plti 
fully lnsufilelent to eatabllah hla couten 
tlons. The beet he could show was that 
his experiment animals lived three or four 
rimes longer then the control* after vlru 
lent Infection, while it has been shown 
with other remedies that experiment aut 
mala, notably guinea pigs, absolutely re¬ 
sist a virulent Infection to which the con 
trots succumbed In the course of a few 
qmbUu, and that the Immu ni sed animals 
were healthy and free from tuberculosa 
mors than one year after Infection. 

Although, as pointed out by Citron and 
•ffctr men, the use of living tubercle 

tabarcolosto to principle, I maintain that 

mtsm hflwtfo m» * m* mimui m 
fMUm Ut tofenta a mm *mt * 


two lurge 40-fiKit IhniIh, the eTiteiialve 
pleasure imft hv a M-foot Hiieedway de 
Unite,” having a gluss Iih loacd cabin In 
the front and a commodious o]m>u cockpit 
In the reur and the sliced) runabouts and 
hydroplanes bv n dosen nr more boats 
ruuglng from Ifl to IS fw l lu length 
Aa heretofore, the cruisers are fltted 
with ever) coiivenli u«* On account of 
tho high price of gasoline efforts are be¬ 
ing made to reduce the fuel consumiitlon 
to a minimum by uieaua of economical 
carbureters but there did not seem to In* 
any tend one) !« use kerosene or crude oil 
The hydroplanes, of coarse, attracted 
the most nttcntlon, especially since the) 
have almost completely taken the place of 
the displacement type of boat Even that 
well known builder of steel boats, W II 
Mullins, has brought out a 10-foot hydro¬ 
plane hull which, equlpt>ed with a 3-cylln 
der, 2 cycle motor of but IS to 2S horse¬ 
power, la designed to travel at the rate of 
28 statute miles an hour, and this all for 
a moderate price. An ordinary steel 
launch with Inclosed motor In the cockpit 
can be bought for *300, It Is claimed 
The hydroplanes were of all types— 
monoplanes, single-step, and multiple-step. 
The chief representatives of the second 
clam were the “Baby Bettaooe 1L," win¬ 
ner of ooe of the three now for the 
Harmeworth Cup last S eptem ber , and a 
n*w hull, Intended to be toted with two 
400 h o rse-po w e r . 8-cyUnder vertical no- 



This Way 


for Quick 


SHop 

Garage 

Faciory 

Office 

Where gnme and grease are 
thickest and where stains are 
most stubborn — where <hrt 
lurks and soap and polish fail 
—where gnt, soot, rust, tarnish, 
oil chng the hardest— 

There Old Dutch Cleanser 
halves the work—reduces the 
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published Tluinki however, to the Jour¬ 
nal latte arrangement* no admirably 
worked out In cuiuuttion with thin ax 
with other recent lmlar enterprlaea the 
Milient fiutn are already liefnre an 
The lilntory of autnrctlc tx|il»rallon up 
to date ban romprlned two ntagea The 



How weight is distributed to get 
full traction in the 

PIERCE-ARROW 

5-TON MOTOR TRUCKS 

I F the rear wheels of a motor truck do not 
take hold of the road, traction power is 
lost. The only thing that can make them 
take hold is Weight. 

By placing the motor in front of the driver's 
seat in the Pierce-Arrow Truck, provision is 
made to center 85 per cent, of the weight 
over the rear wheels. 

This give* an amount of worm gear drive which, in 
traction otherwise impos- turn, transmits 95 per cent 
sible, minimizes skidding of the energy generated by 
and permits the truck to be the motor 
started and stopped quick- Economy such as this is 
ly. Thus advantage is taken well worth investigating be- 
of practically all the power fore you decide on the mo- 
delivered to the wheels by tor trucks that are to make 
the silent, long-wearing your deliveries at a savmg 

THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N Y. 


Superb Power 

Coupled with Unusual Ease of Control 


b raw i>l control *o perfectly ns the 


International 

Champion 


Tive Model i Ranging m Price from $2750 to $3400 Electric 
started, tin trie lighted, left tide dm e, center control 

. . ..- -• ... *—■ v-little detail whi li In 


Renta the high, st pow>IW«. dnetop the a bole atory it n ram a i 
ment of luxury in mot >r <ar raaou- tonal Ml ’ and 1 sjrer to yni 

SEND FOR TUIS GREAT BOOK - TOD. 

National Motor V ehicle Company 

Indianapolis, Indiana jgpp Dept. 22 


ploratlou which Routt Inaugurated the 
Continental character of Antarctica waa 
altogether conjectural It waa hardly 
doubted that at some time lu the remote 
imat land bad extended continuously from 
Honth America to A oat ratio, a fact ex 
plaining the remarkable points of raaemb- 
lanes between the axlrttng fauna# of tboee 
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Were You There? 


At the New York Motor Boat Show ? If you 
were, ELECTRENE is the fire extinguisher you 
saw on exhibited boats ELECT RENE was pirt 
of the equipment of — 

Baby Reliance II 
Peter Pan V 
Speed Demon Reliance 
Queen Reliance 

and sever it tenders, dories and launches 

F.I.F. (lkFNF- The Fee Cm 

Aa Improved Extinguisher 

T he best extinguisher for Motor-boats and 
Yachts, for blcctncal fires, gasoline fires, ptmwtr 
oil fires—in fact all fires 
A child or servant can sc it ELEC- 
1 RENE the Fire Gun, shoots straight. ELEC- 
rRhNF, the Fire Gun, is sure from any position 

Note what it <aid about the ELECTRFNE principle in the 
Standard fire Department publication, quoted in our advertise¬ 
ment in Scientific American of February Ik. 

ELECTRENF u approved by U S Steamboat Inspection 
Bureau Standard of New York I ire Department 
IVntt tt-tiej ftr 4tttnptn* pamphlet 

ELECTRENE COMPANY 17 Battery Mac, New Terk 


Iksrdmore (Heeler to u new and aeuaa 
tluuHl farthest Booth lu the very heart 
f tbe uullntnt Scilt* otiftlnal plan In 
bbt hm. ud mterjirlw was to din tribute 


id aeuaa ExperUMBtd & Mod«] Worft 
•ry heart Qrahr wW Ad lac. yv»i 

UStaS W " * Soa, SMS tmk Phca N T 



MODELS h;™ 0 ™®! 


iti'/iWlKlilU _biAMI' 
' : i", !)[.i Puri ' 



ploration in that region they wero lricked 
up by the expedition ship the Terra 


Nova and net a shore again at Terra 
Nova Bay for a abort sledge Journey 
lhe Bhlp was however unable to take 
them off on account of tmpaarable ice 
and with very meager stores and only a 
summer outfit tbsy were obliged to fan 
pro vine winter quartets In a snowbank, 
ultimately mating tbatr way 900 miles 

ilium 

AaericaaPatMt Safes Coapaay 

W«^>tannMeSaluifae«iaii«N ^ 

overland to the expedition's base at Cape 


The western patty earried oat gaokwi- 
eal work aa aa irtaaslva seal* aad dla- 

L,#jaR£r*“^sau 
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Hi gtato. Patent Office 
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The iihi/hihi uf thin jiiHiitnl In III i errirri accurate Iff, 
Ml in III// ami lull imtlni/l/i, I hi irmld » pni/n run In Helen- 
tl/l< I nnir h'lti/i and I ml null till ui hit vt mi at 


The Proponed New Patent Office Building 

O N tebruury IBtb Kill Mr Knrnrll of the 
Mount Colli milieu uu I’lllillt IlillbUngs mill 
(•rounds r< imrtiHl it hill mi imlilli building* 
Section l 1 ) of this hill nulhorlxes the ireiitlnn of it mm 
miration mni|MMfil of (In Netrotury of the Interior thi 
t ouiiulHMlonor of I’uletil* mill Mu Sniiervlslng \rchl 
tix.1 of (he 1 nastily lo I HUH! pin no iintl twIInnilPH to lie 
■untie for it lilllldlm, lo iit > eoiiiiiiiMliili> I hi t niter! Mlntis 
1 *1110111 1 (Him 

rhi 1 nntliloiit it ( nimiilHxIon on kconmnv nnd Kill 
t lout i III lla reiHirt of the IlivcsHgurioii of tlio I lilted 
Matos I'll lent (init-t iMilultal out Hit uccijih 1I\ of u nett 
HtnHtiin In no unctrlHln terms In Ihi cum of the 
entire form of (lit utllee iiiiuilierlnif (Km |n!v|iIl itota 
Ihi n |airt, It In quite evident (lull tbe bout results 
cuuiioi la obinlned mulir existing eoiiellHous 

*1 ho present building mum completed In I'M IT mid tho 
litutwl « Iuk In now fori) live years old While thi 
building nun probably iidiiplod lo the nut to vvlilt It It 
vvas put at the time of const™ linn It In roiispk itously 
UliHUllod (o p rotten l needs. The roiNirt of the I‘row I 
th ill m Commission iniIoIn out that Hie uuitmnl of lireuth 
Iiik N|tuce allowod lo employees In uiohI liiuiloqtiiife tin 
dir the |iroHeut nihIoiu of tout I In I Ion mill Hmt thbi 
h) Nteu on mint lie lmproted bucuuso of lilt lnriti iiunilNtr 
of |>crHOiiH who are couqs'lled to work In it rj (niillned 
quarters The N|iaet> coiiNiiiuod In Hie mourn of (he 
examining dlilrdoiiH In from (liret lo ll\t or more time* 
that found III intwt ulllcen 

The liunement Hour of the Patent (ifllot bt oecuplod 
lu inrt a* u atonroom It* coiidlllon In a disgrace to 
the Uoterntneiil Dirt eomoyed from Hu Hlreeta 1* 
dojitatlloti on the floont- ting nIoiioh tNivveeii whloli 
are htrice eruoltN—anil accumulate* lu I lilt k layers on 
the publications. The condition In nBurnt nlotl Inhhi line 
the Bale copIpH of imtentu, of wliltli (Iihho publlca 
IliniN are chloll) rom|NitN>d are open IhiIIi lu front mid 
rear mi that tin dirt anti duni tiinnot In> i winded 
Muth handling of the ]iubllialioiiH (tin) arc friH|iieiitly 
culled fort wtlrw up tho dual, ho thill It hooim Into the 
working rotiniN of the examine rn utlJoluliiK the tile*. 

\|iurt from etuiNldirutloiiN of heallli Nnd olDtlcncy, 
there In tho rlek of tiro There lum let n (wo Merton* 
Urea lu the l*illt lit (Mice lu oih* of wliltli all the orig 
Inal r«Hird» win* eleslroyed If luirniwl or gutted the 
riHHird of owiiorr-hlp of the imtoiit pro|N'rtj of the 
wlioh (Hiiiutr) wrutild lie loel CHueluir Irrt imralile 111 
Jim lo niniiv lnventeine usslgnee-* mid mHiiufucturer* 
W Idle the iKWdifiUiy of lews l>> Ore applies to the l>at 
i ill OIDce mn a wbolt It In parilcuhirlv appllruble to 
(In iimnImiuh ut records. The recorded trim*fern of lu 
liroNtn itiidir patciitH In the I nllcd Mates I'atont (Uflce 
art prolinbli tho ouly recorded evidence of tho IIHon to 
mlllliuiH or dellam luveatcd lu intent rttclil h 
T ho l‘ri nIiIpik n l onimlealon a* a reault of Hn In 
icHtlKiilloii riHHimuicudN that an appropriation bo pro¬ 
vided for the eriHiloii or a new building In la uaed 
excluetvoly hv (lit I’atont oUlce and tu lie proiierly 
designed and oiiulpiieil The t oiiiiuIhmIiui eNllmuleH tliat 
a Nullable hnlldliiK would ciwt Mween futtr and live 
million dollar*, wrbhh doe* not Include the coal of *Ue, 
nor the ceinlpplng and famishing of tin building 
The iJoune t'oiunilttiH> on Public Buildings and 
Grounds baa had under conMlderutlou more than neven 
hundred bills. The total approprlutbiu* called for by 
theae measure* la more than three hundred mlllton dol 
lar* while the total authorisation recommended 6y tho 
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Committee la leaa tbaq one twelfth of that a meant. It 
In alucerely to be hoped that the Patent CMBce will Dot 
lie Ignored, and that Mr Buruett’e propoaala will be 
accepted by Coogreaa. 

Modern Arfonaota of Scteoce 

A N army of ecientlllc workers all over the world 
la faithfully laboriug, and advancing with alow 
and fvure progr a m the frontier of oar knowledge. 
Kewwrcb he* liecome Nyirtematlsed, and a gradual 
widening of our hurt*in assured. Hot oo systemsHi 
lug can aeon re for u* the fruit* which It la reaerred 
for the great genlua to wither The renew robes of men 
like Mr J j Thomson, Sir William Kamsuy aud not 
u few other* Htaud on a wholly different plane, and 
unwt nut be compared with tho work, however expert, 
of the nttik uud Ale In 
low Hie beaten track, where 
nnatircri to him who hna reuHonable *klll and sufficient 
I*rMovernuce They achieve that which to the average 
num would lime aiqiexreel Impossible—until It face* us, 
mi ureumjillshud fart 

In Hie inrtlcle Mint out by radium with a velocity 
of 1 J,(MM) nilleN iwr Necond, a ItamNuy recognises an 
atom of helium A Rutherford achieves the Incredible 
tiiak of counting the number of molecule* In a measured 
quantity of gas. A lSerriu prepare* an arttliriHl gag" 
muile up of h vun( nttmlier of iiertlcle* of nearly equal 
wire thn* mimicking tho molecule*, and furnishing 
n model which exhibit* tho characteriHtlc proiiertie* of 
u tv picul gu* I J J 'i'hinnaoti coiiHtruclN a miniature 
guu throe lnche* long and having a burn one twev 
hundred nnd flftlcth of uu Inch. and with it Khontx 
moleculoN lit it musxlo velocity of wmie ten tbotiMand 
mlleu per second He doe* Ihi* to iletennlne their 
weight, which tliev are made to register on a photo- 
gntplilc plate 1* Ibl* u fairy story 1 No, It 1* far more 
wonderful tliun niiv fulry storv, for It In tho achieve¬ 
ment of man In the twintleth century 

What reiniiln* for lo-ntorrow to ni-compllsh? Wi 
elsre not prophesy Then are rumor* of the synthesis 
of uuitlir, the litilhllng up of molecules from simpler 
IhkIIcn. or iierhaiM from sotnelhlng wliltli 1* not matter 
iheHe riiniors muv pnm unfounded Wlutf tlieiiY 
Hhm not «Hough Ish'ii hi Ilk visit Vml tin. future surely 
hohls a rlther harvest still la store 
The reader who seeks further lofurimitloii on these 
things will Hud It on atmllier iwgo of this Issue and lit 
set era I tni|sirtnnt artlelea In this necks Me irs-rnnr 
Axirgll VN Ml III KMRNT 

Economy That May Be Dtamtroa® 

W E have before us a photographic reproduc¬ 
tion of a tnrget ufter It hud lawn flred at 
by n laitth-shlp which used a new system 
of tire control that enabled the ship lo deliver the pro¬ 
jectiles of a whole hroadside ut the enemy slmultan 
eously and practically In the same spot on the ship. 
Instead of the separate and single shut hole* olitalucd 
under tho prc*eut methods of tiring this target ha* 
huge well-defined gaps ten lo twenty feet In diameter, 
which acem to Indicate lliat a whole salvo of Are or 
ten 13.5-lnch shells |*ssed through at thou* point* 
1 nder this system the wlioli. battery Is aimed and tired 
by one man, (be errors of Individual isilnters being 
eliminated The slguiacnnce uf the reenlt will be the 
more nppminted when It la known that the firing was 
not dune lu smooth water, but lit a seaway which 
caused the tiring ship to roll rather heavily 

It la h common saying Hmong the officer* of oar 
navy that the first salvo which land* will settle Ote 
tight—no great will be It* moral aud material effect. 
That statement however, refers hot to collective, but 
to Individual firing In which such shots of the salvo 
aa landed would he scattered ou the ship, whereas the 
target above referred to proves that one foreign ngvy, 
at least has developed a svstem by which the whole 
battery of ten or twelve heavy guns can be enabled to 
bunch Its projectiles within a limited area of the 
enemy s ship. 

Now since It will l» isM^ble hv this system to land 
at least one such salvo (provided nf course that the 
range were not lost) at Iniervuls of a minute or lean, 
It must be evident to Hie veriest tyro that the naval 
battle of the future will he decided not by hours, but 


thought, aitenttoa and praafffee U pita* «• that* (ftoft. 
shooting. No om navy wilt ho** any toosrm^iT DC thig. 
It is reasonable and pratMat to Itombae that. If ear 
battleships ever find t bisaari rt* drawn up' Id Hna 
against those of an enemy, the ahoodup o< the foe wHl 
be Just as good as our own. If this ay atom ot oDemn 
control ot tba Are becomes general, aa It must do lb 
the coarse of time. It Is evident that victory will batons 
to that Aeet which Is able to place the gteateet number 
of heavy guns along the battle line. In the future bat¬ 
tleship tight Providence will certainly be os the ride 
of the heaviest artillery. end a preponderance to ship* 
and guns will probably spell an early victory for the 
Aeet that has lb 

The HciaMTiric Amebic*!* Is today, aa It has always 
been, a most earnest advocate of peaceful methods— 
where they arc possible We are strongly lu sympathy 
with the efforts which have been made to bring a boat 
universal arbitration At the same time wo believe 
that one of tho strongest Influences making for peace, 
imrtlcolarly lu tba case of this country, is the pastas 
■ion of a navy sufflcleutly strong to cope with any 
international emergencies wltlch may arise. Do we 
IMjesem such a flout? Wo do not, and that oUr navy la 
far below the strength which It should have, and Ig to 
danger (If the present small navy policy In followed) 
of falling yet more below that standard. Is evident 
from the following comparison of onr strength with 
that of the two most powerful foreign navies (except, 
of conree, that of (treat nritalii) lu the two oceans. 

If Congress makes appropriation for one battleship 
only this ymr the vessel may pomlbly ho lu commis¬ 
sion hy the year 1UHI, and if so. a comparison of our 
battleship slid bnttle-cmlser strength with that uf 
Jniatu ami Heruiany shows tbo following results 

Assuming Hint Hie buttle-crubtern, as their name sug¬ 
gests. will be put Into the battle line of a great engage¬ 
ment, we And that lu thu year 1010 Jupun will be able 
to op|>one to our ten dreadnought bat1lealtl|is six Isvttle- 
shl|M nml seven of tbo largest battle-cruiser* making 
thirteen vessels well armored nisi carrying Hie heaviest 
kuna, and that Germany enn uppoMOeight armored cruis¬ 
ers Slid seventeen batHesblpa against onr ten ball leahlps 
Of Imttle-crulsers we do not |si«sess any Non assum 
lug that the oue-mau control of fire Inis becotua general 
by that year, atsl thut thn first Ave or ten minutes of 
ail engagement Will pmlislilp decide the Issues of the 
light, It Is seen lluit 1 h|mu would hHvc it suisrlority 
at the outset of HI |ier cent In slip* while Germany 
would bo In a position to opposn a first lighting line 
of thirteen shl|M to our ten, with n reserve of twelve 
first-dam Mhl|M to relieve their Hi*! line, should It be 
latdlj punished or, whnt Is more probable, to engage 
our fleet simulliniMinHly on the other broadside 

In the presence of these facts we ask On what poe 
slide theory or imtrlotlc and far-sighted statesmanship. 
Is the House of Uepresentatlves proceeding in Its pres¬ 
to the demands of the country for an 

avy? 


Th® Money Value of Street Lighting 

T llh most pnmitcroua, the most talked-of street 
In the western hemisphere Is Broadway, New 
York Electric lighting made It so. Its millions 
of electric bullst stand for business enterprise, wealth, 
prosperity That good street lighting means dollar* 
aud cents to a community, the city of Cleveland has 
demonstrated to Its own satisfkctlon. A few yean ago 
the north side of Euclid A van us, between East Fifty 
fifth and East Mxty-sixth streets. Installed a block of 
ornamental street fixtures. The reault was magical 
That side of the street was crowded, the other side, 
deserted. Heal estate values Increased on I he Illumin¬ 
ated mid decreased on the dark aide. Not until both 
sides were equally well lighted was a commercial 
equilibrium established on that particular section of 
Euclid Avenue Similarly, Minnesota Htreet, between 
Fourth and Seventh street* In St Paul, was trans- 


in the contest between gun and armor, the victory 
to-day Is decidedly with Die gun Our own 14-locb 
guns can pierce any armor afloat at the present fighting 
range* and already IV aud 10-tnch guns ere under 
some foreign narle* In spite of their 
y heavy armor, not even i 
Vanin" and "Nevada” could withstand such aa attack 
as was roccmwfully delivered In the cose of the target 
practice above referred to. One single concentrated 
broadside might easily disable her. and It would not 
take many aucb to -send her to the bottom. 

It la certain that among tba leading powers these le 
no e t emeB t of navel efficiency to which to mack 


at in which new 
buildings took Hie place of tbk old—a result accom¬ 
plished entirely by street lighting. 

Three hundred cities to the United Htatee nod Can¬ 
ada have tried ornamental atraet lighting and have 
found that It pays aa a municipal Inventatent, an well 
aa in heightened civic pride, to greater pto^lge, aud, 
therefore, In better cltUenehip. 

title* like banian being* are lodged by Impremdoo* 
The fleeting glimpse of a town caught from the win¬ 
dows Of a railway train that stop* foe a taw mfarataa 


rtmn*rt traveler If be a 
punctuated by ah 


ms mm* he 

__^ __ g tMrd-rata 

jDtmlcipeUty, if be catches a 0;am of a main gbwK 
nDtoaa with Mght. he know* tJMt k*v* hn mu aa a thrtva* 
(Doom mento <Brt, 




j*y>•» mi* 
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TW U rgcro Bwtos H fr fi ro P etri e Qaa cr attag Btattoa. 
—The hydro-electrio generating station which is now 
bring equipped at Laufenburg, on the Rhino, for oompls- 
tioa in 1914, will be the largest plant of it* kind in Bwitaer- 
had. The tan turbines will have in aggregate capacity 
of fl%000 kilowatts, at 0,000 volte which will be stopped 
up to 47400 volte for tranamiadon. It la estimated that 
Swiss waters an capable of furnishing two mllUon horee- 
powar of which upward of one half million horse-power la 
now “ harnessed” and in actual use. 

A Naval Ice-breaker —A high-tension wire In the spray 
above a dam recently became so loaded with toe as to 
stretch and sag until It was down almost to the water 
lee hung upon it in a sheet Uke an apron, thickest in the 
middle like a thin crescent moon A power-house em¬ 
ployee suggested shooting it off with small shot which 
could not injure the wire, standing some distance lielow, 
so that the shot mattered widely, he hruko off the ice in 
section* of two or throe feet until the wire was entirely 
clean 


Farther Improvement la the Steam Turbine-genera- 

tar —A distinguished British eleotries! engineer an¬ 
nounces some very promising experiments in obtaining 
higher efficiency for the steam turbine, so increasingly 
employed in oiectne generating plants The new method 
consists in re-superheating the steam after it has passed 
through one of the stages of the turbine ami using high 
temperature, the latter being rendered possible by coat¬ 
ing the steel blading with shoot nickel A 5,000-kilowatt 
steam-turbine generator on this system was found to 
oonsume only 7 pounds of steam per shaft hurso-power, 
and a still better performance is expected, namely, 6 
pounds of steam per hone-power, or a thermal efficiency 
of 24 per cent. 

Submarine Telephony Over Uninsulated Cables - It 

1* reported that telephoning over a bare iron submarine 
cable has been accomplished by the invention of an Eng¬ 
lishman Using ordinary telephone apparatus clear- 
speech transmission was obtained, and e\en the loud¬ 
speaking reproduction of a phonograph roaord, ovur 
eleven miles of this uninsulated cable From present 
advtoen It appears that a thin layer of hydrogen on the 
surface of the immersed conductor, supplied clectrolyti- 
oally by a polarising or "pilot" current iierforms the 
function of thu usual dielectric—certainly an ideally 
oheap insulation Another advantage claimed is the 
elimination of electrostatic capacity —a very important 
paint where long-dUtaooe submarine telephony is con¬ 
cerned 

Hectrle Pswcr from Coke-even Gases -Internal 
combustion enginus utilising furnace gases are Increas¬ 
ingly employed in Europe A large mining and motai- 
luigieal works in the north of Franco has decided to use 
the gas from 100 reoenlly-buiH ookn furnace* to obtain 
power for operating electric motors and lights alwiut the 
works and in the surrounding district Two methods of 
developing power from gas fuel are to bo used Burn¬ 
ing tho gas under steam boilers, which In tarn supply 
steam-turbine generators, and piping the gas direot 
to intornal-oorabustion engines. When completed the 
latter plant will oonaist of six generator units each of 
13,000-ldlowatte capacity A gas holder of 15,000 outdo 
feet capacity will serve to tide over any temporary failure 
of the gas supply 

IatsrastlSMl Transmission Use —The new power 
line which runs fur 86 miles from the Swiss hydraullo 
plant of Ulton-Qosgen in order to bring current to the 
extensive Ho nohemp coal mines in cast France is of inter¬ 
est from the faet that it crosses three countries, that in, 
Switzerland, Germany (Alston) and France It Is also a 
good example of the modern use of current for lighting 
and motors In ooal mines and this is In fact on the in¬ 
crease In Europe Thu present mines are located in the 
ooal district near Belfort and not far from the German 
frontier About 0,000 horse-power in the shape of three- 
phase current will be Wrought over the pole line, using 
70,000 volts. High steel towers are a noteworthy feature 
of the line, and the span is an unusually long one of 050 
feet. 

Ugfctiag^Llght-Bney* by Wireless.—A German Invent¬ 
or OrinuMieen claims to have round a method for using 
wiraleas waves In the best manner for lighting up distant 
lamps, elthsr eleotrio or gas lamps, by the use ol an aoour- 
alrty toned wireless receiver at each lamp so that it is 
mritive to only on* wave pitch and no others. The 
■Maas waves sot upon a receiver oombined with a local 
relay for working an electro magnetic switch so as to turn 
on tbs earrsot or gas as the ease may be This idea is in 
itself aot a new one, as ws are already familiar with wire- 
tese distant seated devices, bat the originality ties in the 
doss tuning of the receivers so that only a given wave 
fr cqncapjr trill work them The devise trill thus be a 
ftosbll one lor ssaooast tights, and espeeteBy for tight 
boners. Briers this, sea sables Were run from the buoys 
to shat^to bring the current, but SOeh sables need to be 
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An I c e b erg Fated.—In aeeordanee with an agreement 
between the British government and the North Atlantic 
steamship lines, the British Board of Trade is fitting out 
a ship to patrol the steamship routes in rearoh of icebergs 
and other dangers to navigation The vessel engaged for 
this purpose la the' Scotia,” known to fame as the ship 
of the Scottish Antarctic Expedition of 1902 to 1904 
She was originally a Norwegian whaler, tho “Hekla.” 

Ta Explore New G nisei In an Airship —Lieut OraeU, 
the German traveler who galued fame by crossing Africa 
first in a motor-oar and then In a motor-boat, is now try¬ 
ing to finance a so ho mu fur nailing over New Guinea in an 
airship for the purpose of exploring thu little-known inter¬ 
ior of that island Thn pro|*wa] has been well received 
in Germany A similar plan for exploring Now Guinea 
was proposed two or three yoare ago by Dr Kurt Wege- 

Flxiag Iadla lak —The composition of India Ink—a 
mixture of lvory-blaek and a colloidal substaneo sueli as 
flsh-giue causes drawings, diagram* or designs made with 
it to run and blur when wet or even dampened by the 
moisture of the au- This is a serious disadvantage in 
many oases, especially for industrial purposes Let 
Annaltn suggests a remedy which makes the ink prac¬ 
tically indelible. This is to brush tba design when made 
with a solution of 20 grammes of potassium biahromale 
ami 20'grammes of biahromale of ammonia in 100 
grammes of water 

As Iatoraattoaal Phytogeographlcal Exesrstee Across 
the United States—evidently inspired by the great sue- 
eeas of transcontinental geographic tour 01 last summer— 
is dow luting organized, a preliminary announcement on 
thB subject having been issued by Prof H O Cowles of 
tho University or Chicago, and Prof F E Clements of 
the University of Minnesota. The excursion is to begin 
at Chicago aliout August 1st, and olo» at New York 
about October 6th. 101 i Well-known typical form* of 
vegetation will be inspected along the route, and several 
universities and other institution* of botanical interest 
will be visited 

The New French Chronology The use of the new 24- 
hour time system in France is likely to give nm Vo snmo 
rather curious results One of these is brought out by 
A De M or toilet and relates to the striking of thi hour 
It will not be very practical to use 24 stroke* or less in 
succession as these would lie very difficult to count after 
a certain point Tho number of stroke* should therefore 
be reduced in some way He proposes using a double 
chime, one bell for unit* and the second for ten* tho two 
bolls to have a different tone Or elne with ft single liell 
rapid stroke* would *how the tens, and slow strokes tho 
unite. With two hells, one bill give* stroke* up to (I 
The second bell ring* once for 10 For 11, the Bret liell 
ring* onco and tho second once, and so on in the decimal 
system For 20, the first bell rings twice, and so on 

Tefiler at Last Recognised — U the ago of eighty-five 
years and living almost In penury t Larins Tellier the 
inventor of the system uf cold storage now ustd all over 
the world was decorated roeoully with the cross of the 
legion of Honor, and banqueted by the International 
Gold Storage Association. A subscription of 116,1X10 »«i 
raised for him, so that the remaining veare of his lifu 
may be passed in oomfort Uke many another inventor 
lief tire him he sacrificed everything in carrying out a hnl- 
liant Idea As early as 187B he built tbu ship La 
Frigorlfiquo " which took a cargo of frozen moat from 
Rouen to la Plata, tho first consignment of what has 
since become an industry of world-wide trade Fittingly 
enough the banquet given in Tellicr's honor was com¬ 
posed exclusively of produots from distant oountnes the 
transport of which was made possible by the method 
suggested over a generation ago by Tellier 

The Tsahgpe-Brahaupntra Qaeritea.— At this late 
date, when cartographers have generally ouasud to indi¬ 
cate their doubt* about the identity of the Trengpo and 
thu Brahmaputra river* hy the use of a dotted lino In the 
unexplored seotion, it is rather disconcerting to have the 
old question raised at a meeting of the Royal Geographi¬ 
cal Society, as happened a few week* ago In disouadug 
a report by Mr Bentinok on the geographies! results 
of the Abor expedition, Capt L A Bethel], who spent 
some time near the TsangpFdunng the Lhasa expedition 
and who has recently been stationed along the Dihong 
(the supposed commoting link betweon thu Tsangpo and 
the Brahmaputra), exp re ss e d hi* belief that the Dihong 
has not the volume of water that it ought to have if it 
were continuous with the Tsangpo He observed more¬ 
over, that the Dihosg was extremely sensitivo to local con¬ 
ditions of rainfall, and behaved oxaetly as It would if en¬ 
tirety dependent for its water on a local catchment hasin 
Fortunately there I* a British expedition working along 
the Dihong this winter, and if it is merely a local stream 
this faet will probably be ascertained But, if so, where 
I* the outlet of the Tsangpo, the greatest river of Tibet* 
It is truly exasporating that explorers are not able to 
traverse same fifty or sixty miles of debatable ground on 
tbs Tibetan frontier and settle onoe for all one of the 


Aeronautics 

An Aeroplane Boat.—Shakir 8 Jerwan and Fuad 8 
Jerwan of New York oily havu patented. No 1049,806, 
an aero mo tor boat which has an aeroplane with wing 
frames and a tall frame from winch mean* arc supported 
to float upon the surface of a body of watir to buoy 
up the aeroplane and oompnsing air tanks supported 
beneath the wing frames and the tail frame to prevent 
them from dipidng into tho water 

A Wright Patent Derision in America.—Ou the 27th 
ult by a decision banded down hy Judge Haw I of 
the United States District Court, tin Himng-Ourtiss 
Company and Glenn H Curtiss individually, are Held 
to inrnugii the Wright patent Wluh the ( urtiss 
maolnuo differs in form from tin Wright the court 
held the use of ailerons and a vortical rudder 
was the name in prim iple as warping wings and said 
rudder uspet tally smoc t urtiss ofti n uses the rudder 
to help right tin aoroplam win u it tips The text of the 
decision will he published in tin H< irwripu Vmshk vn 

Wright Patents Upheld la Germany —A judgment 
rendered in the Bupn me Court of the Girman l mpire 
on the 26th of Fohruary appears to have u pin Id the 
Wright patent By this decision tho invalidating of thn 
basic feature of the WnghL ] latent—the warping of tho 
wing* in conjunction with the movement of the virtioal 
rudder- by the Gorman Patent Office, doe* not stand 
The only reason the eourl did not allow the warping 
of tho wings alone was on aeeount of llin publication 
of this principle by the \\ right* and Chauulo prior to 
the application for letters jiatemt 

A Record Flight from Paris to London.- On the 25lh 
ult a mw record of I hours uud 5 minutes was made 
for the JOO-nnln flight Tnim Pans to Iximjnn hy the 
French aviator M (1 Hnndojonr des Mouliuais Starl¬ 
ing from Pnns at I) 16 A M a descent wo* made at 
Calais 1 hour and 15 minutes later The flight across 
the ohauuel was made in a fog ami the aviator finally 
reached the outskirt* of lxmdon at I K) I’ M An aver¬ 
age s|)eed of over 90 miles per hour sis ins In have I* en 
attained hy the high-powered Morauu-Saulmt r mono¬ 
plane 

A Safely Harness for Aviators.—In order to harneim 
an aviator to the machine and at tho same lime permit 
him to readily n lease himsilf when desired, Willard 
Irving Twouihlv of New York city has securisl a patent. 
No 1 050 874, for a safety harness in whli h ft at no* of 
slra|M ore connected together at one mil and to the 
franu work of an aeroplane and i xtond ovi r tho shoulders 
and around tho body of tho aviator and means are 
provided for assembling all of the free ends of the 
slrap« in front of Ibo aviator, so that he can simulta¬ 
neously release them, whin desired 

A Snccensful Trans-Alpine Flight -lor tho second 
time n monoplane bos down across the Alp* from Iirigun 
to Domodonsola Jean Bii Invut u , a young ft How coun¬ 
tryman of Chavez, whose first flight at nut* on Hi pti tnher 
25th, 1910, terminated fatally is tbi second to accom¬ 
plish tins feat, and to make the flight in inid-winter at 
that Beside* paper clothes, hi wore three tiiuk jackets 
and woolen gloves. Ills machine was a liannot inonn- 
piain> Tho start was made from a plateau near lingue 
from which the snow hail his n cleared, at noon ou 
January A5th Tbu woalhir was fine (hero being little 
or no wind In a few minutes the nuu Iiiiih had risen to a 
height of 7,600 Feet and it disappiarod front view 
Profiting hy Cbavoz'* ex|* in ms Un lov ui in flew over 
tho Montcera Pass where llic air-whirls and gusts are 
not so dangerous as ovtr tin Hmiplon In 28 minutes lie 
was above Dntnodnmula win re lie volplaned softly to 
earth Ho reached an elevation of 2,800 initirs (9 ISO 
feet) during the flight ills ■ luef n nsation was a feeling 
of loneliness when high above tile Pass Upon alighting 
he was rather light-headed and iium l> w il li the cold 

Latest Requirements for Army Aeroplanes H|s-eifl- 
entinns whirh have lately bran issued for army aero¬ 
planes are not nearly as rigid and difficult of fulfllnn nt ms 
they doubtless would I* if the aeronautic industry in 
America bod kepi twice with that abroad The new 
machines must be capable of a sliced of from .18 to 
56 miles per hour Tliev must carry two pi rsons and • 
radio-telegraph set weighing almut 76 pounds They 
must ascend 2,000 fist in 10 minute* when carrying a 
live toad of 460 pounds, and must mah< a continuous 
flight of 4 hours duration during tho first pari of whioh 
a flight of 180 miles across country must lie included 
All new army aeroplanes must be capable of arising from 
or alighting upon a harrowed field or a field covered with 
long grass in not over 100 yards They must describe 
figure Hi within a rectangle 600 yards by 200 yards with¬ 
out {using more than 100 feet in altitude The aviator 
may make this teat alone A higher rating will lw given 
machines provided with an efficient stabilizing devioo, 
a motor that oan be started from within the bodv and a 
motor having an effective muffler with cut-out, also a 
flight in a 20-mlle wind will add to the rating All ma¬ 
chines must have bodies protected with chrome sheet 
itofi 0475 bwfc tiiiok, 
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Salt-rising Bread 

Raising Dough With Newly Discovered Bacteria 

By H A Kohman, Senior Fellow of Bread Research, Umvemty of Pittsburgh 


rrp llE author hold* n frlloii *Mp arnntfd hp the 
L 1 \utUmal 1 asociatiim of Matter Rokm for Ur 
m an h on th< Chrmtatrv of Hrrad, undir thr dim 
tlntt of 1‘rof Until rt Ju Hindu Ituiunn Eiiito*.] 

Tin lilHinrj of hrcail extends over Imalculable tliuo, 
mid It h origin lx i|iilli oliscured In Hip 
uiIhIh of niilli|iill\ TIip words 1 breed 
mid I, in i n riii I ip mention in Ocnosls 
mill 1 xihIuh mill other Issiks of the Old 
Tesiu mi nt Indicating Hint linking an an 
art miim practiced In n inotp mien Tbo 
eurli (IlHPoiiri or the lesmil process was 
without a iltmlil punly accidental mill 
miiy Is imceil to tin flint Hint In eastern 
countries II nilxtiiri of mini mill Milter If 
furgotliii for ii ilm nIII foment Thin 
simple uni of linMint *irnioiitntlon to 
geilier »ltIt Hu mli milages of light bread 
noon linl III tin inloptlon or Ihe leavm 
process 

Altlioni.li Uatveu wus lined Pten 111 
mu bill Hines, Immd making methodn re- 
iiiii I in'll i nidi mid inu-ertnln and tin nil 
lure of ft riuentntlon wan not understood 
until reemt yeurs. II huh tbc classtr 
work of rant ear In 1W7 that proved lie- 
\ond ant reasonable doubt. Hint nlpoliolli 
fermciilutlou, muh an occiirn In ordinary 
bread owes Itn orlitln to oue-ci I led, inlerte 
neoplt plimtH (yeuslHl An the renolt of 
Ihln reneareh nnd others, the iiuinufnctitre 
of ycunt ban liet-ome u nclenep ami the old 
time leaven ban Ini'll replaced by the 
almost perfect |innlm*t non niHllnbb 
Naturally Ills progress In yeast inukluit 
nan folloneil by retolutIona In Imklnir 
leant hnn |iro\tnl (o lw litirally the llfi 
of Ibe baking business, anil linn muile It 
one of the Horllln great lnduntiicH 

While the inellnnl of prepnrln(t bread 
ullh yeast ban Inn-u ixlimdvily Investl 
Katin! mid tin funcHon of tldn mltriMir 
imnlHin In bread la thoroughly uudersi.iod 
Halt rising lirend bun btn.il inviiUurli 
neKlin-linl If HP scnrxh Hie lllemlun 
U|khi bread, we h)m 11 find toluinen ti|Kiii lin 
I reiHimllon by means of jennt—nml a 
mere smullerliiB uinat null rbdnir uicHioiIh. 
t mint hnuid la made uimiii aclonllllc prln 
ilplen but the methmla for the anil rlnlnit 
Itpo are an crude anil uncertain na they 
Min cinliirie* bko' The hountnlfe anil 
Ibc taikir utlll rely iiihiii Hip old fnnhlomnl 
emptlun and to Hu>m It In u mutter of 
Hiieculntlnn wh> these ho often fall to 
rix. let hIHi many people aalt rising 
bread la Hie fniorlle bread Ex floiemor 
Stubbs of Niinana la Intensely fond of It 
nml prnI sea Ita alreiigtti glilug |Mivvcrs. 
lie la ao fond of llila bread Hint ht 111 
duct'd Ida dmiKliler to learn In make It by 
promlnliiK lo r u iiiliuible prlxe aliould 
hikcphh cniHii her iffnrls. \t llral ahe 
net «1th fnniueiit failures, und nl lluiea 
nan connaeled lo Hirow u luitili mil lo 
the chickens. 

Illeraluri il|x>n aalt rising bread Mont 
of (bn wrltcra inaliitiiln tlml Ibe bun for 
niulliHi nlilch nernlea lliln bread nMe» lin 
orlBtn lo Mild veusts tbal accidental!! 

Bet Into Iht latlcli from Ibe olr or liiKrinll 
oiita used Necoouirlly then It la a mill 
Ii r of din nee hh lo whether the bn ad 
Mill or Mill not rlae, nnd. Indeed fullurea 
an not iiuennimon Home writers a|ieuk 
or a MiHuitnneona fermentallou and ferments, but do 
not aianlfi nluit the Iterma era. 

Willi Hu \ Ii m of pul Hub Ibe preparation of aalt 
iNI it bread iiihiii a scientific I*ala, a IhoroUKh Imeatl 
i Mon nna undertaken lu the Department of Induatrfail 
llcaeardi In (be I ulv crafty of Kanaas, and completed 
In a similar dopHrtmiut In the tinlvorally of Pitts¬ 
burgh In tlila InveHtlBnllon aurprbitnirl) Interesting 
reaulta were oblaliieil A microscopic study of the 
emiHlna' revealed Hu fact Ibat It la nut yea at at all, 
aa baa lieen maintained but certain bacteria that ralae 
thla bread From thr teemliiK Mora of bacteria that 
occur In aalt rial tig dough ft waa possible, with ex 
treum difficulty and after many fallurm, to Isolate a 
badllua, which bjr Itself can be used In making aalt 


rising bread Not only was thla badllua tried In the 
laboratory, bnt In the home and bakery aa welL A 
number of house* Irea used It with continued aucceaa, 
and Lu a modem, u|sto-date bakery, where failures 
month’s trial gave perfect unl- 


i that most be n 



The bread research laborste^ at the University of Ki 


fortuity of breed from day to day 
of yeast by Pasteur led to revolution) 
tore of yeast and bread making, It does not i 
likely that the discovery of thla badllua, which la i 
exact parallel, will revoluttonlie tin 
aalt rising bread 

The Idea of making bread with bacteria need loam 
neither dangerons nor distasteful A barillas may be 
more dangerous than a bullet,” but hot necessarily 
aa There am good ones and bad ones. I 
1* specific In Its action. They cause our s 
diseases, ft la true, but they also make 
ripen our cheese, flavor our lmtter and tobacco, and 
hence do objection can be made to tbafr miring our 


nlfled many times to he visible. Tract eeHa era oval 
shaped bodies, while the aalt rising badllua la rod 
shaped The cells of either am Independent plants 
capable of life and reproduction. Yeast multiplies by 
a process of budding, while the bacilli 
reproduce by a division of cells known as 
fission " hence the many fission fungL 
Reproduction proceeds with surprising 
rapidity, u cell dividing ulmut every eight 
ecu minutes. From Ibis geometric ratio 
Is has been carefully calculated that if 
there were sufficient culture media, and 
growth were not curtailed by prohibitive 
by products, the progeny of a single cell 
would, within a week, literally fill the 
oceans. 

Chemically, thla badllua la eaaily dls 
tlnguiahed from yeast. Yeast, as erery 
one known, decomposes sugar Into carbon 
dioxide aud alcohul, the former of which 
owing to Its gaseous nature, aerates the 
bread Curiously enough, the same rbcml 
cal changes that aerate bread take plucc 
In the production of all alcoholic liquors. 
The null rising Imdllua produces no nlco 
hoi, and the gas. Instead of consisting 
totally of carbon dioxide, la two thirds 
ad one third carbon dioxide 
i n very light, comhustlble gas. 
and in equal qualities will aerate tweuly- 
two limes as much bread as carbon diox¬ 
ide Owing to Its rarity, hydrogen pos¬ 
sesses great buoyancy. In consequence of 
whlih It Is used In filling balloons nml 
dirigibles. It must not Is* Inferred, how 
ever, thut the lightness of Ibe gas makes 
I>ni|Hjrttonally lighter brood Aa n mat 
ler of fact salt rising bread Is distinctly 
solid and close grained, resembling more 
nearly home-made bread than bakers 
breed. 

The low density of the gases produced 
hv the salt rising Isulllns, coupled with 
tho ftict that no alcohol Is produced, baa 
on Interesting economic significance 
Scientific research bos demonstrated lie- 
yoial doubt that during tho normal fer 
mentation and baking of bread, apprecl 
able losses oeour These losses, which 
have been catlmnted to approximate four 
or fire per cent of the total nutrient value 
of the bread owe their origin largely to 
the pnsluetlon of alcohol aud carbon dlux 
Ide. both of which, on account of their 
volatility, are lust In aalt rising bread, 
these losses are less than one per cent 
In consequence of this difference, salt 
rising bread Is richer and sweeter than 
yeast bread, for the formation of uleohol 
and carbon dioxide signify consumpllon 
of sugar This difference of throe or four 
l»r cent In the bread yield seems a trifling 
matter wbeu calculated on a bag of flour, 
but In the aggregate It sums op to a sur- 
Prising consideration. Calculated on the 
Kansan wheat crop, for example, the pos¬ 
sible caving la sufficient lo cover Urn main 
term nee of both the anlvendty and the 
agricultural college. 

The mtcruMc flora In salt rising bread 
may vary greatly Frequently BacUlu* 
If communU occurs In great numbers In 


germs, renders water unfit for use. Yet thi 
of thla bacillus In bread la no cause for alarm, for 


aporalatlon, withstand! thla treatment In the brand, 
however, even this barillas, being In the aoritlve Ten¬ 
tative stats, always perishes fa the oven. Homo, seH- 
rising bread U aa sterile aa broad made with yeast. 

Why nt salt-rising broad? Thla to e pertorily pat* 
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A Weapon That Swings Below 
Decks During Submergence 

By I)r. Alfred Gradenwitr 



are designed fur Miik got Into fighting tinier with a 
fen mnnlimlutlmiM nut] In h iiilnlmuiu of lime, ufter 
emendnK from tlie water A condition to lie complin) 
with In iMith cases then wan to make any senallho 
or disturbing iwrts tlirencli sights, nlioulder rests etc ) 
readily attachable and muuialile 
Wo present \Uwh of u mill of 7 B ceiillmeterfl caliber 
wlilcb ctnuprlMCH u pivoting carriage CM Unlit ted to ro- 
dnee tin water renin!unco during anlnniirlne trim ling 
It Ih MM) kilogrammes In weight and while out of um 
reals In a hold below the u|i|nr link Tlii« bold la 
picked In h ruler and when Hotted In onlv recognised 
from I lie ttllKbt projection of the RtutloiiHry pivoting 


tht rmcr Ih oi*cned and n Iwlt Ih loosened, after 
i the min uuder the mtlnn of aplral springs, much 
imtlcnllv into tlrliiK iKwItlou It Ih maintained tu 
I melt Ion bj retdllenl Imlls. Twenty seconds are 


In tin Itearlngs of llie mimmrt (hi the cradle la 
arranged the braking «ylliiiU*r with Ihi spring for re¬ 
storing the tulie Into tiring |swltliiii \n seen from our 
lilctnrcH, the tubi liefure being turned down Ih pointed 
vertically npwunl, lielng lualutalneil In thin lamltlon 
by n spring bur Ibis reason anil In order In make 
(In mm Hiiltalile for balloon and mrnplaun defence, 
llu nppir |mrt of the cradle miiiimrt has I men given a 
form n How tug of eomddemble ilevutlon*. It may be 
nald In thlM connection, thnt aeroplanes hnti already 
proved the uinsl dangerous foce of Hiibniarlne boats. 
It Inn lug been possible to alght from an aeroplane snb- 
miirlne Ism Is trniellng at coUHtdcrable depths. 

rin pivoting sickit has been gtun the shape of a 
rolmun mid cnrrleH at the top the bearing of Ihe trtvot 
li Is wMi nisi out In Its lower part, mi us to form a 
ias< for malting (he hinge uud reetlleut bolts. The 
nIiouIiIi r sirtes to isilnt the gnu In the cane uf small 
eletHtlons 1 i when used agalust the enemy h sub- 
■nurlni Ismls, ill In tiring ut considerable olevnIlona, 
e g., against nernplmiis tbi shoulder In turned round 
through an angle of iso degrees The breech sight com 
prison n panorama angle telewiqs with universally ro¬ 
tating objective prism head. The eye-glam la not 
■noted In taking aim 

tiring la effected by means of a lever placed on the 
Imldi r of the shoulder which Is soiled by the slghter 
with the left band, while his right hand take* bold of 
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Bringing gun into firing position. 




Submarine guo at high-angle Ire practice. 


Maying that there la no ouch land In the place assigned 
to It by Wllkeo, but assuming the possibility that that 
officer made a rather gross error in hi* observations uf 
latitude and longitude, excusable on the ground of 
weather conditions, be may have actually sighted the 
coast on which Wild’s detachment of the Mawson party 
recently lauded. 

Mawson'a expedition disclaimed any Intention uf pole- 
buntlng. The imrty constated mainly of graduates of 
the A tud nils stun universities, and was generously 
financed and equipped. Dr Mawson himself la a well 
known geologist and magnetic-bin, and had previous 
antarctic experience with Hlunkleton. when he was one 


planted the Uul 
A radlo-telegrai 


Gun lowered, hold about to be dewed by shatter* 

the ahonlder linndle and his right shoulder Is leaned 
against the cushion Three men are provided far 
operating this gun 

New* From Miwaon’a Antarctic Expedition 

T HE Australasian Antarctic Expedition, under Pr 
Douglas Mawson, sailed from Hobart, Tasmania, 
In the ship "Aurora,” December 2nd, 1911, for the pur 
pose of exploring the great stretch of (be Antarctic 
coast south of Australia, now usually known aa Wllkea 
Laud, extending from Victoria rand (the theater of 
Scott's and Shacklettm’s explorations) on the east, to 
Kaiser Wilhelm II Land (discovered by the "OaoM” 
expedition, tn 1008) on the west This coast tnctudes 
several minor lauds," sighted and named by vaHoa* 
earlier expeditions, such a* Adelie Land, named by 
I hi moot d’Urville In honor of his wife, and Um aver- 
problematical Termination Tam), reported by the Ameri 
can expedition under Wilke®, The existence Ter¬ 
mination baa bean a abject of tedious tMcenmkm for a 
great many years- The matter may be dhpneift of by 


eently have any wireless messages been received. After 
lauding Mawson the ship cruised westward along the 
roast, and lauded a second imrty, under WUd. at a 
I mint 1,200 miles from Mnwsou’s station in February, 
I11IA The "Aurora” then returned to Hobart (about a 
rear ago), bringing back the first detailed news of the 
lirogrcsH of Ihe exiiedltJon 

Tbo ship proceeded again to Antarctica last autumn 
for the punsiae of bringing (sick the two bind portico. 


through—n pisi rent ly 
Mawson and six of 
n the ship, evidently 


homlHi>tu>re) In the Antarctic. A montage from Maw 
sou himself says 

“Our sledging season has been very soccassfuL We 
have opened up a large area of new land both east and 
west of Commonwealth Kay” (where his party lauded) 
Wu have obtained Important new data from numbern 
of stallous In dose proximity to the magnetic pole.” 
The message also requests the royal assent to naming 
this new land King George V Land. 

The expedition has unfortunately sustained the loos 
uf two valuable members, vlx., Lteut B. B. 8. Nlnnls 
of the Koyal Fusiliers, who was klllod by failing Into 
a crevasse nearly a year ago, and Pr Xavier Mertx, a 
Swiss scientist and champion ski runner 

The Current Supplement 

M U.) 1*0 WADSWORTH presents In this week's 
Issue of the Sm-eigugirr the first part of the Pre¬ 
liminary Report made by the chairman of the Pro¬ 
fessional Committee to the Inventors' Guild.—Prof 
Hjerkue's Inaugural address at the Unlvnndty of Lsdp- 
*lg. dealing with "Meteorology as an Exact Science,” la 
reproduced l n abstract.—Dr David H Ray dlsctwam 
“The Skyscraper of the Future.“-“-Mr Jama* H. Wise 
describes an extensive hydro-electric power project In 
California.—A crude-oil Diesel endue of the horlsontal 
type Is Illustrated and described.—Oar radars with 
oarouantlc interests will find an article on the Bonotst 
Hying boat, and a Hat of wwdileatlona of the require¬ 
ments made by the D 8. Government for scoot type 
military aeroplanes.—Of the highest Interest Is tb« re¬ 
port of a remarkable meeting of the London Chemical 
Society, at which pa pari were reed hr Mr William 
Rammy, Prof. Collie, and Mr fatfomon, ee an appar¬ 
ent case of the synthesis of matter Ibh is farther 
i Hm’ om t d ln a apodal article by Mr 3 2 Thomson, who, 
as oar radars know, has for soma time past been 
working with a highly Ugenkma and refined method 
of analysing cases. On «Mthe» gaffe ** rsprodnaa 
hie latest report on Ha wurib i a Mandm Mh m tew 
individual atoms see foada fisBefr m mrnam. 
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(Tk« editon trr. not responsible for statements 
mate la Ms correspond ence column. Anonymout com- 
munUxMom cmnot be considered, but the namet of 
oomtaondenU toill be withheld when to desired.) 

A Sabatitate for the C omp— a in For or 
Snow Stom 

To the Editor of the Bcnxnnc American 

At the result of a forced daeeent without romps— 
from the obserratoty on Mount Rose (elevation 10,800 
feet) in the heavy snowstorm of January 14th to 17th, 
the writer offer* the following suggestion to persons who 
know the direction in whleh to start, but beoauao of tog 
of bliadii) g aocrwitorm cannot the ooom with 

sufficient aooureny to reach their destination. However, 
two persons are c—cntial to the carrying out of the plan, 
and enow la preferable to rook* or aoil, because in the 
former any deviation la more noticeable 

Place the membera of the party in a line forming the 
direction in which It is wished to go and sufficiently far 
apart, so that the man in the rear can observe enough of 
the trail made by the leader to determine whether it 
deviates from a straight line If any deviation occurs, 
the suggestion "Right" or “Left” and “Steady” to the 
leader will be sufficient to bring him haok to the oourao 
J E Church, Jr 

Mount Rose Observatory, University of Nevada, 

Reno, Nevada. 

The Timing of Motor-boat Race* 

To the Editor of the Scientific American 

I have been investigating tho matter of timing motor- 
boat races, and have talked with several different per¬ 
son* who, in my opinion, know as much about the sub¬ 
ject ns anyone, but I have not boon able to get many new 
iduas. 

They generally agree on the plan of having sorao oloe- 
tncal communication between the mile jiosts at the start 
and tho finish, and the preference seems to be for a tele¬ 
phone) communication, because it permits of talking Imok 
and forth between the timers, enabling them Vo ohock 
their watches. They can also advise each other that such 
and such a boat is coming, get ready for timing, etc 1 do 
not see much chance for improvement over this system, 
provided they have the installation. 

If sueh telephone communications are not to be had, 
then it appears to mo that signaling by flags is the most 
reliable, as any discrepancy in timing by this method 
need not vary more than one fifth of a second This is 
not likely to be of suoh serious oonsoquonce, except where 
an error of ono fifth of a seoond might throw an important 
prise to ono competitive boat when it really belongs to 
another Even with the telephone system there is always 
a chance of this much error, and favoritism on the part of 
the unscrupulous judges. 

It is not an easy matter to time a boat accurately that 
is moving at a speed around fifty miles an hour, and the 
chances are that the boat would be a few feet either one 
side of the lino or the other in taking the tlmo I like the 
idea of verifying tho time by a photograph at the instant 
tho time is taken, but this requires the perfection of 
apparatus which probably would not be oonsidorod, and 
Tor that reason it is likely to be a useless suggestion 

In England, at the Isle of Wight, the Admiralty have 
a half-knot course fur testing ihoir boats One oourao is 
up the river, and tho other is in front of Osborne, in open 
water Whom facilities are not good for the laying out of 
the mile or knot oourso, I think it would he muoh more 
practical to havo tho half-knot oourso In Chicago, far 
example, such a course can be laid out on tho Govern¬ 
ment breakwater, which runs in a straight line for more 
than a half mile, and tho marks ean be set up so that the 
boats can be run either outride or Inside the breakwater, 
as dodred The advantage of the half-knot oourse is that 
Hag signals would be very reliable. 

In aril eases find posts, and not floating buoys, should 
be used, and I believe that it would be a good Idea If the 
man who calls time, or the man who rights the posts, bad 
his visioq of the approaching boat barred by a barrier of 
canvas or plank, so that be ooaVd not see the boat until 
It actually finished at the Una. 

A still more practical scheme would be a funnel-shaped 
apparatus of my ton feet In length, this apparatus being 
mounted rigidly on the line, so that the timer could look 
through It and sight the boat by two vertical lines or 
wires In the tol—ope-Uhn funnsL All vision of the course 
and the strong outside light would be cut off from the 
timer’s ey— by means of a curtain sueh as a photographer 
uses In adjusting Ms instrument. Tbs object of this 
funnel shaped apparatus would ha to give the tin— a 
hmitsd field of vision, and the tonds—y would bo to 
eooosniratb his mind sad thoughts on the oocrspt timing 
of the boat as it pa—ed the Una. 

Baeifrr boats can be stoerad aa oao crat - ly as an auto- 
toobflai ant— raws are us ually bal d oow ator ahaflow 

sqosdh,Wa,pc».tP ttsah ait stootoisal aanngatiwt (for 


example, a string stretched across the oourse a few feet 
above the water, so that it would be struck by a short 
mast, the string not being more than thirty feet long) 
oth—wise It would be interfered with by the wind, and 
the length would be so great that the time would bo lees 
correct In this oaae the lirealong of the siring would 
operate electrical timing apparatus, ami there would be 
no chance for errors of judgment or questions of favor- 

Anide from the methods and system* usod in timing 
boats, the first important consideration is that the timing 
be done by some recognised authority, otherwise it will 
not have the value that it should havo IVrsnnaily, I 
favor letting the American Power Bool Association have 
charge of all official timing of speed boats, and I believe 
that the sooner the motor-boat ciuhs of the United 8 la Ire 
and the people Interested in the sport recognize tome 
reprttenlalioe association and take an activi manaor- 
mxnt in the same, the sooner will we begm to moke 
substantial progress, and mu tor-boat racing will not bo 
the fiasco that it has been in tlm post. 

The American Power Boat Association has reocntly 
adopted some restricted class racing roles which I think 
will prove very advantageous to the sport. These rules 
are along the lines that I havo been advocating and writ¬ 
ing about for the past two years, vu , the establishing of 
cl as s based on maximum cylinder volume, — has been 
found practical in automobile racing, and also in boat 
racing abroad 

The feature that I wish particularly to omphasizn i* 
that no timing system is worth considering, or of much 
value, if the timing is not done by officials of some or¬ 
gan is d association W H Kavdeh 

New York city 

To Upbuild the Merchant Marine 

To the Editor of the 8« ientific American 

In your cditunal m the issue of January 9th you 
indorse the upbuilding of tlm American merchant raanno 
in the deep-sea foreign trade by a return to tbe system 
that was in effi* t in the oariv days of tho republic, i o 
the refunding of part of the duties to importers bringing 
their goods to tho United Stales in Amenoan-built ton¬ 
nage operated under the American flag 
This is only subsidy indirect, and liko all indirw t 
measures, tho benefits would not equal the disturbance, 
neither doe* It appeal to tho American mind of to-day 
to nook to do imlirertly what is not al]owi>d to lie done 
openly 

One factor to bo specially borne in mind in the applica¬ 
tion of differential dutios in faior of American importers 
using American-built tonnage is that every commercial 
treaty now in effect between tho United Slates and for¬ 
eign countries would have to lie abrogated ore differen¬ 
tial duties oould bo put in effo L 

That means a severe disturbance of business, and the 
way also is open to ohioonery and fraud and litigation, 
and this without taking into account that no mention is 
made of any Ijoneflt w i ruing to shippers gincrallj 

It is not to be disputed that large concerns importing 
goods in cargo lots would find Itoncfll by the duty diff< n n- 
tisl system, hut to tho rank and file of importers there 
would be no resultant good, in fact, it is a question if 
they would not find themselves at greater disadvantages 
as far as ocean rates go by the differential system than 
they are to-day 

In the many thoorios advanced for upbuilding the 
American merchant marine, particular stress Is laid on 
the huntills that shipyards and shipowners and labor 
employed iu shipbuilding will enjoy But shippers do 
not appear to be taken into aooonnt. There has boon no 
mention in these various schemes where the American 
shipper will benefit In tho way of reduced ratiw and better 
service The argument is steadily advanced by Ihu 
advocates of subsidy and differential duties that by 
three moans tho difference in the cost of American ship¬ 
ping and American operation of tonnage will bo over- 
oomo, but nothing U said of lower rates If all the 
American publio is to get out of tbe change is to pay tbe 
same rate of freight and pay an additional tax to tho sup¬ 
port of American tonnage in the foreign trade it is worse 
off in the last analysis than before. 

We have one example of indirect aid to sbipjiing now 
that would seem to be sufficient for tbe present- the 
free-toll hill to American tonnage engaged in domestic 
port trade between tbe Atlantic and Pacific Free tolls 
to American coastwise tonnage is nothing but an indirect 
subsidy, and there is not tho slightest testimony that 
free tolls will reduce freight rates one iota, nor is there 
evidence that H will stimulate the building of ono addi¬ 
tional vessel that would not otherwise be built 
On the contrary, this short-sighted measure has been 
denounced in every section of the onuntry, not alone 
broause it is eon tended that it violates the llav-Paunce- 
fote Treaty, but baeause it Is on indirect contribution 
to an industry already protected — few American indus¬ 
tries ere, and front wMeb no reoultaat benefits flow to the 
body of the Amsrinan people 
One of the tidngs that hold back the development of 
the American ranreksnt marine ie the omr regulations. 
A steamer of the UMted States b— to carry several more 


men than do— a foreign steamer, and it Is not clearly 
shown what the benefit Is. Tho American men hant ma¬ 
rine is no freer from disaster than we w ill say the British 
merchant marine, and yet the i n w requin ments on an 
American steamer are much more onereus than on the 
British Why the management of an Amerli an steamer 
u eompolled by law to employ only Americans while 
the men that may be employed to build American steam¬ 
ers may he of any and every national!tv is om of those 
things that is past finding out. Whatever the reason is 
the Toots are there, and they add to tbe handicap that 
tbe American merchant marine suffers from 
And yet there is a ray of hoim. Tin dlffen noc in the 
cost of building abroad in foreign ship) aids is steadily 
lessoning To-day It costs to build in a British yard 
about 140 per ton as against $2T» not so many jours ago 
Tho foreign shipyards are oven rowded with work orders 
will not he takcu for delivery till well into 1914 Here Is 
an opportunity for the American builder Why not try 
for orders from foreign shipowners’ There is an urguut 
demand for tonnage It is more tlien likely to continue 
for tho next two years at least The difference Is tween 
the outs here and abroad for building the same tj pe of 
steamer has narrowed dow n to abuut $10 per ton Per¬ 
haps some of our enterprising builders might cut the dif¬ 
ference still further Isn’t it worth tho Inal 7 Especially 
— shipbuilding material is now on the free list, and the 
Amonoan shipyard is for tho first time placed on a nearly 
even rooting, as far as the first cost of Us material isoon- 
oerned As a matter of for t to-day British ahipyards 
are inquiring for maU rial in the United Stales 

There is no question that an American merchant 
marine would bo of benefit lu every Ameneau industry, 
and if a plan is devised whereby lln< shi|i|ier, the laborer 
and the builder tan all benefit, thire will lie but little 
hesitation in securing aid from tho United Slates l on- 
gross To bring tills about, ( engross could be induced 
probably, to consider paving subsidin' to Ainenian-lmilt 
ships operating to foreign countries, not adjiutnt on a 
basis that would gunenillsly offset the diffinncc in the 
cost between the foreign-built and Anientan-l>uill slop, 
and in addition half subsidies should bo paid to Aim rn un¬ 
owned foreign-built tonnage offliored and manned by 
Ann mans and o]icretud under the American llag 

All such Bteainslii|iH accepting subsidies should ho for¬ 
bidden to enter into agreements with foreign lines cover¬ 
ing rates of freight or passenger rutes, and lilt Inter¬ 
state Commerce Commission or some such similar Issiy 
should havo tho right to pass on the fares for paasrngtrs 
or rales on freight anti to say that tho same are fair and 
equitable Aenoptailce of gnvcnUIUnl aid should carry 
with it the right of government supervision 

Legislation for tho Mil of s|ms lul industries is going 
out of fashion, if conditions are such that lh« assistance 
of tho Government mav justly lie invoked then Iho 
measure of the aid should ho such that our nianufiu tur¬ 
ns and exporters ns well as importers and shipbuilders 
will also be benefited This desired result < an not ho 
brought aliout by any such mdln* l means os differential 
duties, whatever the benefits m the curly davs of the 
republic, they would under present ('(millions I,nd to a 
practical monopoly in many lines of ocean freighting 
Foreign governments would counter in a similar man¬ 
ner in favor of their own tonnage American importers 
that are able to supply steamers with full < argoos would 
reap practically all the benefit, and to the avi rage Ameri¬ 
can importer or exporter no Is n< fits may he looked for 
as far as lower ocean rates are concerned The upbuild¬ 
ing of the American men hant man no should ben* fit our 
manufacturers, exporters, and importers equally with 
sliipbuthlers, shlpworkers, anil sailors And if we are to 
have the foreign markets that our growing mannfai lur¬ 
ing industries demand tbo Ann noun merchant marine 
must ho in a position to make lower rates in i use of need 
than ean foreign steamship lines 
Conditions are more in favor of the American ship¬ 
builder than has boon tho ease for many d« sties The 
oost of the material to the foreign builder is eonstanlly 
increasing, due to higher wages, to higher cost of ore, and 
to higher coat of coal, whereas our output of iron anil 
steel is increasing at a tremendous rale and it is fair to 
believe that tho oost of material will be mutli in favor of 
llie American shipbuilder in a comparatively short time 
Our trade between South Anti m an countries is rapidly 
increasing, and oould be much mure rapidlv stimulated, 
were there American lines of steamers plying ts-lween 
South American and United States ports—fast steamers 
equal to, if not surpassing, Die type of steamers that 
foreign steamship lines put on the service between South 
American ports and Europe These steamers sluiuld be 
such as will attract passengers in goodly numbers, and 
we ought to aid tbom with adequate subsidy, but there 
should he no strings to government aid, it should he so 
hroad that any American company wishing to engage in 
the ocean fur ugn carrying trade eon secure a share uf the 
aid on equal terras and conditions Tills has nut boon 
the ease with any measure uf government aid introduced 
into Congress iu recent yean, and this phase uf the post 
subsidy bills did more to kill off the various measures 
than opposition to the principle of subsidy itself 
Chicago, lit. Gearies Dtruta 
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The Tallest Office Building in the World 

Erection of the Woolworth Building, New York 


F OR Dip present at least the talleat office building 
In the world will be found on Ihe western hIiIh of 
City Hall I’nrk where the towering Woolworth Build 
lug llftH ItN kllltcrlnie steel and terra cotta Mlnicture 
llimuich II Hint r height of 7KI5 feel above the sldewulk. 
Tilts Is not nnlv the loftiest office building, hut. If we 
txrepl 111! FI (Tel lower, It Is the tnlleet structure of any 
kind ns jit tns-ti-d by man Two other notable build 
lngs In this ill) vie with the Woolworth tower In altl 
tudv Its lira rest competitor being the Metropolitan 
tower ut Madison Bqttsre with a total height of just 
over TOO feet and the Singer tower, built like the Wool 
worth structure, on Broadway, and only a few dly 
blocks to the south of it, which has a total height above 
the sidewalk of 012 feet Mention should also lie made 



Inches, and Its cross s ectional area la 01)0 square Inches, 
that Is to aay, the metal lu It, If comp rore e d Into a solid 
square bar, would measure JO Inches on each side It 
Is easy to understand from these dimensions that the 
total weight of the structural steel reaches 23,000 tons. 

To Resist Wind Pressure. 

When It Is borne In mlud that the storms which 
sw«p across Manhattan Island, chledy from the west 
and southwest rise at times to cyelisilc force and blow 
at a velocity of between HO and (N) miles an hour It can 
bo understood readily that s|ieclal provision had to bn 
made, In designing so lofty a tower, to safeguard It 
against overturning or against failure In Its steel 
frame due to the enormous bending si reuses engendered 
It Is considered that for a building of this magnitude 



Hgnlnst the fiercest hurricane, and, because of Its el 
lit tty even against the altogether ImprulMble event 
nn earthquake shock 

Borne Dimensions and Quantities. 

Tile Woolworth Building la taller than It looks, 
reach Its lowest foundation, we must go down lu i 
lo u depth of 120 feet beneath the sidewalk 
viih tlie depth to which It was necessary lu 
non mat Ir caisson lu that particular sjait h 
■ltd rock of Manhattan Island was reached 
make the total height of the building from 
iiuiibillnn to summit IMB feet. Just here ' 
uk oil the question of dlmemdons und ipunit 
wy stute that the building eiHitulus £10110 li 


concrete, .100 lous of reinforcement steel and ITSI Ions 
or steel sheet piling. Finally, llie bulldliiK which with 
Its furniture, etc., will weigh more llmu l2fi,<IOO tons 
will have cost, when complete, some |1J,II(I00U0 

Tlie building covers a plot IM feel by JJU feet It 
is l shaped lu plau, Willi two wings till by Ofi feet, 
hieing on Barclay Hlreet and l’ark Flam The shorter 
side of (he plot Is that on BnmdwHy There are thirty 
stories In the main building, the roof of which stands 
four hundred feet above the strevt From the ceuter 
of the Broadway facade and flush with It rises a towor 
measuring HO by 8H feet, which extends for an addl 
Mount twenty flye stories above the roof The build 
lug Is carried on 00 concrete piers, sunk through gravel, 
sand and hnrd|ian, everywhere to solid risk, which was 
found nt an average depth of about HO feet below tlie 
ground water level These foundation piers are of solid 
concrete. The majority are circular aud vary lu dlam 
eter from H to II) feet A few of them are of rectaugu 
lar cross-section 

t util the lianlinii was reached. Ills sinking of the 
caissons was quickly and rapidly doue nod one, 0% 
feet In diameter went down HO feet In lews than a 
single day 

Erecting Urn Steel Frame 

Although the vertical axes of the majority of the 
columns coincide with the axes of the concrete liters 
Is low them this be not always the ense Mevcrnl of 
tin columns are supported niton two piers, the piers 
Is luc simniicd In girders with the columns resting at 
iibuul HhIi center Thus. In one column the load of 
muni fin lluiiisnml Ions Is carried at n center nr u 
glwler s feel deep, H feet II Inches wide, uud 23 feet 
luug which ll mI f wvlglis our one hundred tonic Ordl 
narilv betwoc n ihe piers und the foot of the columua Is 
a grillage of several tiers of 24 Inch 1 beams. 

Naturally the columns In a building of this height 
ran op enormous diiuaudoiiH ami weights In the lower 
slorles. ('anally thev were tmllt In two-story lengths, 
und were of entirely Inclosed box section, consisting 
usually of two cbumiels with cover plates mi both 
flanges. The large* column measures 84 Inches by 80 


Operatina of the air cmkloa safety atop. 

It Is sufficient to estimate the average wind pressure, at 
maximum velocity, as HO pounds upon every square foot 
of surface exposed If we disregard Ihe shelter af 
forded by the low buildings at Its base, we Hud that 
the total wind protaure from top of tower to sidewalk 
over the whole surface facing a westerly wind Is 1,800 
tons, and this pressure may be considered as concen¬ 
trated at a level of suy about 300 feet above the side¬ 
walk. It is evident, at once, that lu order adequately to 
take care of this wind load special features had to be 
introduced Into the design of the steel framework The 
Inclined steel rafters of the spire-llke roof of the tower 
take care of the bortronUl thrust of the wind Below 
the roof at the forty-second flour, the wind atrem e s 
are provided for by the wall girders and the columua, 
which are connected by deep gusset plates at tbMr 
intersection. From the forty-second lo the twenty- 
eighth floors, deep wall girders, made specially heavy 
for the purpose, are connected to the columns by double 
kueo-bneew. From the twenty-eighth floor to the street, 
heavy solid plates of steel, or •‘portahi" ah they are 
called are cons!rn«sd on the two stdss and top of aaofa 


opening or pan* In the steel work. It eras these por 
tale that gave an appearance of enormous width to the 
columns before they were closed In by the terra ootta 
and stone work. On the Broadway front the portal 
girders are double as for up as the fourth floor, and 
they are no lass than four feet In depth. 

Fireproof Construction. 

The floors of the basement and first story era built 
of reinforced concrete slabs, and the floors above of 
hollow terra cotta The structural steel Is protected 
against Ore by a coating of concrete not lam than one 
Inch lu thickness, or elite by 8 Inch* of terra cotta 
Wood ai a material of construction la entirely ex¬ 
cluded, the windows, the trim, the doom, are of pressed 
steel, and furthermore, the exterior windows where 
eximeed are glased with wire glass. In addition .to the 
twenty-six elevators there are four wide stairways. 
A description of the Installation of steam heat, veutlla 
Mon apparatus, plumbing, drainage, gas and electric 
light, pneumatic service, etc. would make a leug story 
by Itself 

The building was commenced In Septembor, 1910, aud 
it la to-day practically reedy for occupation The rate 
at which the building was curried up Is shown In the 
accompanying set of Illustrations, which were taken 
from a lofty building on the opposite aide of Oily IlaU 
Park. 

Safeguarding the Workmen and the Public. 

An lnlereetlug feature of tho construction of the 
Woolworth Building was the fact that thu advanced 


exemplltled In an Interesting manner, tlie lns|iectlon 
service rendered during the work being jiartlculerly 
worthy of note The Insurance company that carriod 
the liability kept two Inspectors on duty continuously, 
and Immediately upon noting a condition which was 
likely to mult In an accident, they notified the proper 
foreman or superintendent, and saw that Hie danger 
was removed. Their recommendations were also re- 
IHirted to the office of the engineering and Inspection 
division of the insurance company, and written copies 
were then sent to the contractors. 

Patent scaffold's went fted for the brick laying 
throughout the work, a*d three were covered, so far 
its possible, with substantial wlre-mcsh rooN, to pro- 


tcrisis that might foil from abov 
he scaffold platforms were ulso protected by 
■nils and by wlre-mcsh screens Hnbstsntlal 
for tho protection of iiedestrlau 


stout euough to resist the luqiact of any material that 
□light rail U|KIU them. Platforms 20 fed. wide were also 
built out from the building si four different heights, 
to enlcb any material that might full, and prevent U 
front descending into Ihe street. Wlre-mesb screens 
were arranged along their outer edges to give still 
further security 

All the hoisting apparatus was examined frequently 
and thoroughly by expert elevator lnjqiectora, em¬ 
ployees were not allowed to ride on material hoists, 
and the maximum number of parsons who might be 
permitted to ride on a passenger hoist was definitely 
specified Id each case. All hoists, whether need for 
the transportation of men or of materials, were covered 
overhead, to prevent accidents from foiling objects. 
The hoist openings were effectively fenced, uud were 
guarded by rails where the materials were loaded or 
unloaded. Openings In the floors were thoroughly 
guarded by rails or fences or otherwise All stair¬ 
ways, whether temporary or permanent, were required 
to be rail guarded. Proper lighting was lnalatad Won, 
particularly at work places, slang gangways and pas¬ 
sages, aud at every other Important point Warning 
signs were put np at all dangerous places. Laborers 
engaged lu cutting concrete slid other similar sub¬ 
stances were obliged to use chisels fitted with protective 
handles, so that their own bands would not be Injured 
If the strikers should mhw the beads of the chisels. 
An effective watch was kept for nails and other simi¬ 
lar sharp metal points projecting from the woodwork 
or from kxwe planks or boards or elsewhere. There 
are prolific sources of injary, and the men were re¬ 
quired to remove them at onca. First-aid cabinets ware 
also provided, at the soggesthm of the liability In¬ 
spectors. 

it will be apparent that the comparative freedom 
from acetdeot that characterised the erection of the 
Woolworth Building was not the result of chance, but 
that It was the logical outcome of the practical egatare 
of Inspection that was adopted. 

A BamarkaMa Bsvatre Toot. 

The expeare elevators of the Woolworth feriMI* 
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What is Matter? 

The Individual Molecule 
Revealed 

7o observe tht tn/bilU simnlly small, tea must 
Impart to It proportionally Intense properties 
Thus Mr J J Thomson shoots molecules teith 
a muich velocity of 11,000 mills pi r second 



Has Matter Been Synthesised ? 

An Account of Roan Now Experiment* 

By J W N Sullivan 

rp||F I illinium 11 mount of uork which him Imh u ilnni 
■ on llu ruillii mllti Hiilmlnnciw him nmliriil familiar 


IliHt till cleanlit uniiilnui lakes 7H» uillllnn inn to 
t hullin' lulu tin* elt uient null urn while I lie iitt-ruge life 
of radium la only -!IKKl tears. \nd the extraordinarily 
■it I It i NulMliinee known irn rndlnui nuauullun IunIh oii 
an uientge for on!) m day* It Ik prabahh that Him 
tlnnl stable form iissuincd hv urnliluin In IIm sut-ft-Kshe 
illHliili|.riitliinK In lend, Hint Hint It fatsst h tlimuKh 
about thirty liilermedlnti fiirnin la-fore It reuthes tliln 


rtiinph-lt-l) Inert fonnlnit no olien 
Neither Ik It cht-uilcully ulstorix-tl It; 
nlmteier mill of nil itaw-H It Ik the 
lliinefy \t tortlit-lcss, thin um'onileimi 



cathode or In the slaw of the lube, and that the violent 
bombardment of these by the electron* net the an nee 
free. A further experiment or Sir William namaay'a 
wax to treat water with radium emanation, it waa ex 


peeled that hellnm would be found Init aetnally neon 
in an obtained. The nlomlc weight of neon Ik JO, and 
till* suggests Hint It WNN formed hy n combination of 
helium, whose Hlomlc weight Ik 4, nil It oxyion whoHe 
atomic weight Ik Ilk TIiIh suggested eomblnnllon Ik 
iKirne out by Die ext retool) Interesting exia-rlmenla of 
Prof t ollie anil Mr I'ntterwni 
Mr Patterson laid llionirht that hy doiibllnit tho 
clmrgc on a hydrogen atom It might Ik- i-ussltite to 
produce an a iiarticle hik.Ii hk Ik Hliot out hy radium 
und Ik known to lie helium Bui on sparking tho hydro¬ 
gen Mr Patterson obtained neon 

The iKMHlbllll) suggested Itself Hint IliU neon mnn> 
from tho onlaldo air Ihc glass leKKel conceivably allow 
log II to IHIHM under the action of Ihc electric Isirahanl 
iui lit But on KiirniuialliiB the lube by au uiitNldc vea 
Hoi containing noon, and I lieu liellnm, tho kuuu' result* 
were obtained uh before. Kurt her, the condition of 
affairs wua not altcrod when tho outer surrounding 
leHwl waa highly exhausted so hh In form au almoKt 
Iierfei-t viicmon The neon still appeared lu the Inner 
tube lu |a reepllhle quantities. Hnt I he moot Klnrtllng 
discovery wan made a few da)* liefore the meeting of 
the Ohemleal Stalely I'rof Collie ilcdM to teat the 
outer highly exhausted cltamls-r to aeo If there waa 
anything lu ll On letting In a culdc centimeter of 
oxygen there wan a slight explosion, due to hydrogen 
The oxygen waa absorbed In the usual way by carbon 
t aeemeil Impossible lo completely alworh It. Ou 
’ thin residual gua by turning on the Induction 
ic tube waa found to be nblase with helium, with 
neon mixed. 

Pa Hereon made the experiment and found helium 
i outer tube, but ou varying the experiment by flrat 
: tbe outer tube wltb oxygen, he fount! neon there 
t we are again led to look upon neon as being 
by a union of hellnm and oxygen It would 
that the hollum formed hy the lmsxagc of the elec- 
llscburgc lu the Inner lube lias Hufllclent velocity 
net rat o through the glass walla Into the outer 


ml Ho- oxygen to form neon. 

lar on If the helium In the Inner tube la formed from the 
ulerlor hydrogen, we may obtain Home Idea of the mechanism 

uitilon of this change by retailing some of the fundamental 

nice of notlutiH of the electron theory On that theory the 

rlt dla atoms of all elemeuta are made up of uyatema of riec- 

r Will tromi. the electron* lielng In a stale of rotation accord 

aiuilya- Ing to certain lawn. If now one of these complicated 

liellum systems be atruck by a free electron, moving with a 

of the velocity comimrabta to that of light, auch aa are pro- 

eraher, duced In number* In a cathode tube, we ahonld expect 

heated something In the nature of a catastrophic splitting up 

te had of tbe original, system, and the sulMcquent recoahtna 
la con Hon might trauma another of tho standard forma which 

tubes, we call elemeuta. Home time ago Kir J J Thomson 

ted by published a very Interesting Investigation showing tbe 

wnt of way In which tbe various elements might be formed by 

e calh aiiproiiriate groupings of their constituent electrons, 

Ity t x and accounting for many of their chemical properties 

i>me in bv this hypothesis. 

rise to Although the synthesis of matter Is theoretically po*- 
d neon slhle, yet before we admit that an Important a result 

ie anti- lias actually been obtained, we most exercise a doe 

violent amount of actentifle caution. Thus the investigators 

1 unset* whose work we have been describing point out that tbe 

raaay’a pm found may have bean originally present in the. 

vaa ex glees of the renei or In the etoctrodre. However tfcftt 


may he. It la certain that In previous experiments of 
Ibis kind, it hns ultimately been fbupd that such hss 
lain I I he case Hlr J J Thomson, whose supreme ernl 
iumkv lu this class of work cannot lie questioned, Is of 
Din opinion that nothing further has la-on_done In theoo 
new exia-rlaieiils Ilian to liberate the gnses already 
contained lu tbe a pi Hindus, and he itolnts out the ex 
Iremp dlMcnlty of successfully eliminating these ganes 
la-fore subJetlhiK the tillie to tho electric borahnrdmeut 
He lutd himself, na a result of his own experiments, 
believed for seine ttmo that ho had discovered a new 
t-loment of atomic weight three, obtained from the 
hydrogen In Ilia tills- hut subsequent lnvestlgnllons 
had proved tbnt this Idea was unfounded [Hlr 3 3 
Thomson a pre-tent vlt w bt that this substance Is a 
pnlymerlxed form or hydrogen, aa explained la an 
other article on this page — Kuitob. ] Hlr Oliver 
Lodge nnd Mr Hodtly are also Inclined to think that 
the now experiments do not differ essentially from 
others In which observers had mistakenly supposed 
thnt tiny had accomplished the synthesis of matter 
Ho that wo do well to be cautious. Science differs from 
oilier human activities In the superior quality of the 
evtileiK-p that It produces for Its assertions, nnd It Is 
a isiliil of honor with a srlenllflc man uot to believe 
easlly But whether future Investigations confirm or 
refute the claim that matter has been synthesised, the 
new cxptrluiculs have greatly aroused tbe Intermit of 
Intelligent men and dlrecled attention to matters which 
ore usually Iguon-d, and In that respect at least have 
done science a service- 

in the World of Molecule* 

By Alfred J Laths, M A„ D-Sc. 

M ANY hundred yearn ago a Greek philosopher made 
mi astute guess, that matter Is composed of small 
particles, so small na to enenpe tbe direct observation 
of our Houses, hut themselveM uot further divisible- 
atoms. Centuries hate lapsed, and it was reserved 


of tho a turns, but to weigh them and to count them 
odo by one. (It must be remarked, however, that 
tbe lyplcnl atom Is not incapable of further kuImU 
virion, according lo the present state of knowledge.) 
What uit exquisite achievement of sctentlOc genius 
this represents, tbe reader may realise when he 
calls to mind tbe order of magnitude of an«« of the 
dimensions Involved. It la almost useless to Quote 
figures, as the mlDd falls te comprehend the Immense 
ratios Involved A graphic example la more helpful 
If • draft of water were stsfoifud to the else of the 
earth, tbe molecules In It would be of the abm of foot 

bolls. 

How, then, has the physicist aoccaadod In measuring, 
weighing and counting these elusive partMfcs, utterly 
bayood the roe oh of the ordinary nricrooeepe, whose 
power hi exhausted lu detecting structures wane thou 
«ud times greater In linear fflmecudohe than, a simple 
molecule) Evan tbe ullia inlmnaiiiiiii aijii||ilii the Omit 
of risibility only a Httle farther, tOijMiilttHAhoat fifty 
tlmm smaller then those discerned 

An exhaustive answer to tin' tlt aHAn Wrtaed- ahtmut 
be given her*. Fqr details {he referred 

to tbe splendid article* by Bredberg, Aattm, end 
other*, which bate appeared la iwoewt Irene* at the 
ecnTmo Am i oa w BumretsnT, We must Hetret 
ooraaJvre hern to pk* opt one hr tire potato of wrefel 
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inform* How bail tbe physicist uceompUiabed the 
■tapeadoua feat uf coopting individual molecules? 

Bsdiotn, which, fifteen yean a(n, came open the 
Mew of physical science, holds the key to this, as to 
so many wooden at modern science 

If the atom of helium Is small. It poas ou a o a a tsniltc 
velocity when shot out (as an a particle) from a 
radium molecule undergoing disintegration. Much au 
atom, morion at the rate of 12,000 miles per second, 
a speed which would carry It from the earth to the 
sun lu the space of two hours, Is allowed to lmpluae 
upon s screeu of alnc blende, where It produces a risible 
dash of light, a scintillation as It is termed technically 
This fact has been made use of In counting helium 
motocuhn. 

Bat the art of the physicist does not stop here, lie 
Is not dependent on the Isiunty of nature for his sup¬ 
ply of rapidly mo ring molecules Hlr J J Thomson 
In his monumental researches, has taught us how to 
train a miniature gun st a target au<l shoot molecules 
with one tenth the speed of light Charged molecules 
moving at such speeds behave Hhe electric currents, 
an& ltke these are deflected by a magnetic Held. The 
■mount of tills deflection, sod of the deviation pro¬ 
duced by an electric field, enablm the observer to 
determine the mam of the molecule. The molecule, as 
It were. Is made to weigh Itself, aud to register Its 
weight on u photographic plate. 


particular Interest through the publication of a paper 
hy Kir William Ramsay, IW Collie and Mr Patter 
sou. who bare obtained evidence of the a)>pareut for 
matlnn of helium and neon under remarkable dreum 
stances. It may 1st that these giiso* are present lull) 
ally and are merely released under tho coudlllons of 
the oziierlmenL 

Optical Illusion*!; Trust Not Tour Eye 

T lihRK Is an old proverb Hiving Is Th I loving" 
Uke ntnuy old sayings, II Is fur from being fully 
Justified Wo believe and Justly In the ulsli-ncw of 
many things that wu do uol sec such as for example 
molecules. Htid whst Is al limes even more tm|s>rtaiit, 
we rannot always trust uncritically to the seemingly 
pin In evidence of our senses. How very much we nre 
suliject to error of pcrcepllon nnd of memory has lain 
well brought out by 1’rof Mllnsterlierg amoug oth« rs. 
In his well known impnlar exisisIMon “On (he Witness 
Stand Rut even u mere neime-tiorceptlon, ipilti utairl 
from pranks played on us liy our deficient unit deceit 
ful memory may lie deceiving to an almost unMIrinhle 
extent Various “optical Illusions." as they are called, 
hate long been known and we repnslnce herewith sev 




Scott's Motor Sledges 

I V a recent numlwr of The fur Rcniord C Huy 
discusses the sledgm I liat Hcott took with him on Ills 
ill fated antarctic ox|iedlMon Days account Is Inti r 
estlug been use he drove one of the sledges Moreover 
be bad previously I wen In ehnrge of 11 motor vhp with 
Capt Hhackletnn's nxtiedltlnii of UNIT to 1INNI 

Hcott took with him two motor slislges with cuisible 
of carrying two tons. Mr Uny slnles Mint thi slcdi,cs 
covered one hundred miles ovi r snfl surfaces msiii 
which rested from two to eight Imlics of snow Tin 
lop of this surface seemed In hnve tin cuiislsti ih) of 
sauil rather than of nnow al very low tempi ralures. 
The sledges were driven by 14 ln>rsc-pout r air cooled 
engines with the cylinders cast In pairs. Mr May stales 
that the engines workeil spleiiillilly nltliough Scot! him 
self stated In a i«|ht sent to civilisation Just Iwforc 
he mnilr his dusli Tor the isile that Ihev win stalled 
Issaiuse of tho overheating of the engines. It may Is 
that thiy were repaired after Hmtt narrated Ills < x|s rl 
imOe for Mr Hay says that tho front |mlrs of cy limit rs 
were kc|4 comparatively ctsd In a fan, whkh was, how 
over auppiaied to keep the whole engine cool the heal 
lielug completed down through the connoctlug nals to 
the hlg ends, width Anally cnimhled to pieces. This 
Iniuhle Mr Ilay attribute* to tho great range of teni 
pomturc as well ns to the excessive strain on Mu 
engine reused by the nature of the surface over which 
the sledges 


detected aisl Idcotlttcd but are made lo register their 
atomic weight (Tho quantity of substance required Is 
about one hundredth of a milligramme or oue Ihree- 
mtlllonth of an ounce ) Only the chemist, who knows 
the Intricacies and tedious labor luvolved lu an atomic 
weight determination by ordlmiry methods, can fully 
appredate the slgnlflcnisa of Mils. The chemist too, 
may presently leant to appreciate the value of a method 
Which enables us to ileal with molecules or radicles 
boring a brief life of one tcu millionth part or a second. 
It may perhaps appear at Drat sight os If a substance 
of such short duration could not possibly ever gain 
uny practical interest Rut It must ho remerolwred that 
In every chemical reaction matter must pass through 
transient stages Intermediate between two compounds. 
While the existence of such evanescent states of mat 
ter baa I web more or lose vaguely realised and has lieen 
clearly referred to by Hchtluts-Ln for example Ibe 
chemist using the ordinary established methods of work 
was utterly lncaiaible of oven approaching the study 
of these transient 
states of muttir 
Hlr J J Thomson 


Flf 1.—A pattern made Mg 2—A spiral which 
up of obtongsT Mo, con- la not a spiral. What 
centric circles! Is itT 

enM classics] examples, togithir with two or three of 
more recent origin wllltli surpeKM all others In their 
com lining” power 

Three of the illustrations shown lien is long lo one 
type- In each case Ibe optical Illusion relates to ecr 
tain augles. Thus, lu hlg 1 the Uortauiital lines np 
I war bent couvcrgliiH at tlnlr ends. An a mailer of 
faet, they are perfectly straight nltd parallel \ slml 
lar effort Is produced In Fig 0 b> the cross hutching, 
Which glire a xlgxag upjit-Hruiico to a art of pural 
lei straight lines, lu Mg 7 von are* asked to trace 
one lluc iib, which Is partly covered up Is ab 
straight, or Is ar straight' Vnswir the question 


Ismiiet would Iw shut down and tho ill 
hot All this liiip|N>tied In split of tin 
around tin carbureter but Mu Jittkel I 
ttoned did not surround the rhokt litis 
mi engine which Uhl not mu hot lit Vor 
the Antarctic regions may Iw ntlrlbulisl 


Inns Oflir having d 
half it mile or the |s 
hiking with them M 
ed the I nlon Jack ' 


through which 
this domain o f 
chemistry may bo 
approached, and 
we may expect 
that the future, 
perhaps not the 
Immediate future, 
will bring Impor¬ 
tant elucidations 
In this direction, 
and will perhaps, 
among other 
things, give us an 
Insight Into the 
modus operand! 
of catnlyaera. As 
11 la. Hlr J J 


Fig 3,—What la the form of the central 
white band In this drawing? Try it out 
with a ruler 



Buying Oil in 
Original 
Packages 

H O WH VIOll 
l h o ro ughli 


Fig 6,—The long tinea appear to run in 
xlgxag You may not believe they are 
parallel until yeti have measured the apace 
between them 


served ouch trnn / \ *■—*■ eeleeting 

Blent subataneea material Tor « garment 

oi OH, OH. OH. 11 *■ 10 eonshki 1 

and- others. An Fig 4^-What U the relative length of the the deceit fulness of 

other discovery harisoatal Unas In the few figures above? appears acre, 

which Is not yet 

fully explained Is that of a substance having molecular by ore, then try a ruler 
weight & It la difficult to explain this In any other A somewhat different typv 


Wright & It la difficult to explain this In any other A somewhat different type or Illusion Is Illustrated ably yielded to hy flic It- 
way than by attributing It to trlatomlc hydrogen H. In *1* * In this case It Is tho length of a Ilia which wine dealers supply m< 

although no such substance had hitherto come under I* deceirtlve. Of the horixontal lines lu the four part* from a single cask, so the 

nhaurraMon ' The gas has been obtained by submitting vt tbl * tore, which U tho shortest, anil which tho dealer or garage keiqwr s 


> cathode ray bombardment, and longest? Measure them with s ruler and m 


Hr] I Thomson Indium to the view that It Is orig 


But of all optical Illusions the 


Inalty contained in these materials (aluminium, platl th«« abowu Ih Figs. 1, X and fi. l?o you si 


1 Mr 3 J Thomson a buret report oo tht* xahjeet, a h 
two retort ire Royal fxitlnttot, It ropredneeg la fids wtoi 
HciSatiric Awksicss floprtauajrr. to which tho nadir 
rtftertfl fw dm Its. Hi will rhtn flad aim tom my ret* 
<*st iw n w t a tx by Mr J J Thomsen oa ths wart at Hum 
Com^Sag Pi ttm e s, wkfls another artiat* is ths earn Us 


alike In color It Is difficult to Identify I he litlir! 
thus supplied The motorists I test safeguard I 
follow the practice of wise housekeetiers of btivliq. 
In ortglual packages. Practically every known t 
marked brand of oil Is sold In barrels, half barrels, 


on the right. Fig. 27 Well, It Is not a spiral hnt a follow the practloe of wise h< 

set of concent tie circles! You do not Iiellevn It? Met In orlglual iwcluges. Fract 

out your eompusm and try As for the figure on the marked brand or oil Is sold I 

left, how would you describe Its pattern? Hee what In flve-galluu tins. The nam 

the oorat ms ses-say ebeut.lt In aunt cases the contalnet 

Our lest ll lu e^ Brilrir muY swear somewhat frivolous, motorist buys In these origin 
We might, torir total it (be practical !menus that It but Uttle atmuranen that he 


xintalners nre sealed l nless Mu¬ 
le orlglual iMckuges h<> has usually 
Mist he la grtllug thi oil hi naks 












Inventions New and Interesting 

Simple Patent Law , Patent Office News ; Notes on Trademarks 


By C Francis Jenkins I 

I N motor trmk constrinilnu, llio tire] 1 
problim hits jet to Is* wilted. Motor, | 1 


wild wood Urea might 
III travel over softer transmit too much shock to the motor 
in muii> times longer meetisulsm but this was disproved In 
r tires, find ro*t lint u a Musi service, as shown by the rec- 


tliuL tires cost more than all the ' 
ninnliiK expenses added. The tires |* 
t wear out, they simply go to l>lwe* ' 
■ the isitiiidliiK of the cobble-stone |' 


allow lug the vl 
brat Ion and shuck 
when the wheel 
was shod with 
solid rubber and 
then with the 


which will give iih M"sl linellon us rub | 
her, cost less mill wear longer, II will 
merit strlous consideration anil extended! 
tests. Wood seems to fulfill llicso cianll 
lions ndnilrnhlv anil so tests of wooden 
Urea wen undertaken 

Wisal la pnnlng Ita good qualities In 
almllur mnlce 1 e,, In ntreet paving, 
ferryboat and warehouse flooring, and 
such oilier surfaces as are subjected to 
excesslte attack. It hna been so In use 
for a long time, mid baa proved superior 
to other materials, especially In lla excel 
lent adhesive qualities. Its anrface does 
not liecorae sllp[s*rj In wet wenthcr 
Theee qualities, U e good tmctlou and 
long wear, recommend the use of woisl 
as a truck tire and at Oral the question 
seemed atiupli a mailer of aelectton of 
tile nullable w.sal Xfler a luug search 
and much ex|ierlnn ntiillou a wood was 
found which seemed lo lend Itself nilmlr 
Hlily to this sen lee. And It could lie hud 
In sufficient quantity, and, fortunatch la 
not very suitable for any tiling else. It Is 
cUme-grn lived yet soft enough to make 
It pmctlcnlly noiseless, and mo tough that 


© 



Wooden tire, nude or blocka and fitted Wooden tire before flanges are ap- 
with demountable flangea. In center plied. It Is set with the grain end- 
la a cross-section of lire, showing lai- on, that is, the grain of the wood Is 
bedded springs. radial to (he wheel. 



An Automatic Sharpener on am 
Electric Meat fflteer 


T HU accompanying Illustration allows 
a novel automatic meat allcer which 
la operated by either au electric motor or 
by hand, aud la au efficient labor saving 
device 

The Aral useful allcer was Invented In 
1MW by Mr W A Van Berkd. a prac¬ 
tical butcher of Itotterdam. Holland, and 
this machine was a great advance on the 
old method of allclng by hand knife. After 
a time, aa with most Inventions, exiierl 
ence proved tliat the machine was not a 
lierfoct pnqxadtton ns one of the most lm 
porta lit defects wua the Impossibility of 
keeping the knife sliarp enough to pro 
vent loss of waste meat due to damaged 


llie kulfe all the time Tim automatic 
sharpener la au lugeulnua device la a I 
ways ready fur uae and la disrated hy 
simply turning the handle of (lie raaihlnn 
The work la done In a few minutes. It 
keeps the knife In perfect condition, and 
Is readily adjusted to take up wear It 
sat cm time aial labor and ulsdlshea the 
risk Involved In the nan of the old hand 
stone 

A knife guard Is provided which pre¬ 
vents the o|ierator» hand coining In con 
tact with n knife, and It Is so arranged 
that llie uacr cannot cut bluuvelf lienee 
la fur safer to bnudlc thau the ordinary 
hand kulfe 

Khoulfl the ileetric motor Ik* Mil of 
cnmmlMHlon the si leer can la* converted to 
hand |aiwcr In n few seconds. The elec¬ 
tric motor Is helled In the sheer from 
below the counter, the sllcer Ix-hm Httcd 
with Intermediate gear for use In speed 
reduction. 

An Engine That Will Ron on 
Several Fuels 

T IIH present high price of gasoline and 
the probability »r still higher prices 
In the future buti brought llie fui I ques¬ 
tion Into snch prominent** Hint more thuu 



gathered front the fact that It runs on 
various hydro-carbons ranglug In density 
from gaaollne and erode oil to gas bouso 
tar without other adjustment than the 
changing of the feed valve opening, that 
there Is no ■pedal fuel feeding mechan¬ 
ism, such aa a pump, pressure system or 
spraying device, Out there Is no cooling 


there la apparently no more loss of com 
press ton thau lu an engine with a ring- 
packed | list on 

The Turner engine is an old-fashioned 
machine of the vintage of the days of hat 
lube Ignition, with certain alterations in 
more Qr Ism important, details, it oper- 
stw on tbs straight femrgtroke Otto pttu- 
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It baa a single horlcontal cylinder with 
a bore of Sit Inches and a stroke of i% 
inches, both valres are in the cylinder 
head, the Inlet valve bring of the auto¬ 
matic type. The changes that have been 
made tend to simplify rather than to com 
plicate. The cylinder has a water-jacket, 
which, however, la empty, the water pipes 
having been removed and the Jacket left 
merely a useless appendage. A new pis¬ 
ton baa been made, the chief cheracterla- 
tlca of which are that it la a plain cyUn 
der with no packing grooves, fitting the 
cylinder with a clearance of one half thou¬ 
sandth Inch all around, and that It la 
deeply recewed at the head. The recast 
furms by far tbe greater part of the com 
bastion chamber, and the piston ap¬ 
proaches very near to tbe cylinder bead 

Tbe Intake idpe with lta throttle valve 
remains, but there la no carbureter, the 
pipe la a plain air Intake and la fitted 
with a valve The oil feeding mechanism 
consists of a small pipe leading from the 
fuel tank directly to the cylinder head 
tuto which It opena through a braes fit 
ting OH Is drawn in by suction, and Is 
not sprayed or otherwise atomised The 
aisirk plug la unusually located In the 
brass fitting that serves to connect the oil 
ldpe to the cylinder head and lta two 
eloctnalea are separately mounted mid In 
sulnted, for convenience In altering the 
spark gap. High tension Ignition la em 
ployed. 

At each Intake atroke of the piston, 
the oil drawn In passes over the spark 
lug isiluts and has a cooling effect that 
Is Increased by a small current of air 
admitted to tbe fuel pipe hack of tbe In 
take check valve It seems probable that 
this column of air has some slight effect 
tu breaking up the oil lu addition to cool 
lug the «|«rk points. However, the en 
glne nius as well without It sm with It 
except that without It the plug points 
burn away rather quickly, which form of 
plug trouble caused much annoyance un 
til the opening was made 

In order to make It a simple matter to 
run the engine alternately on any one of 
several fuels, the Intake pipe Is connected 
through a header bating several liroiKlin 
lending to Hlx small open fuel tanka con 
(alrilng keroeeue, fuel oil macbliu oil 
gua house tar and the condensed oil IhsL 
collects In the muffler, and Is dralued out 
from time to time and again fed to tbe 
motor Bach of the pipes Is fitted with a 
atop cock. 

Aa ter as cau be judged from Vatchlug 
the operation of the motor, It will burn 
any of the fuels In the tank with equal 
teclUty and all I run at practically the 
same speed no matter which one la ted. 
The same holds true of any combination, 
though It would acetn that when two or 
more cocks are ot>en at the same time the 
lighter liquid forms tbe principal lngredl 
ent In the fuel Unfortunately, the motor 
runs without load aud, therefore, there 
Is no way of determining Its power on the 
various fuels. It Is said that far a con¬ 
siderable period the motor was run regu 
larly, driving the machine tools In a small 
shop, and that the remits obtained were 
relatively the same an when running light. 
1 luring half an boors running there was 
no indication of overheating, deaplte the 
iheence of the cooling system. There, was 
no difficulty In throttling down to a very 
low speed and acceleration was fairly 
good If not remarkable. Instead of regu¬ 
lating tbe amount of fuel admitted in 
altering the speed of the motor, or of 
throttling tbe atr passage, speed la re¬ 
duced merely by admitting exhaust gas 
to tbe atr Intake pipe. This baa the effect 
of reducing the amount of oil burned, the 
un burned portion being thrown out with 
the exhaust, when it drains Into s sump 
•nd b re-ltd to tilt toslm. 

When the motor ta perfectly cold it 
will ilnit readily on crude oil after two 
or three revotatWma, u will not start on 
btfegagt or any of the other foals until 
*#te«, whan, however, U will start read¬ 


ily no any of them except the oil drained 
back from tbe muffler As to tbe forms 
tlon of deposits, It would seem that they 
are avoided either by adjusting tbe fuel 
teed so accurately that there Is no residue 
or by feeding considerable excess fuel 
pert of which Is burned and part thrown 
out with the exhaust The latter method 
la preferred as the simplest, as very little 
care then Is rsqnlred In adjustment Tbe 
running of the motor with in excess of 
fuel la attended by considerable volumes 
of smoke with many particles of hurnluv. 
fuel In the form of sjiarks and a small 
amount of red flame though I he tempera 
turn of tbe exhaust Is comparatively low 
With tbe fuel feed correctly proimriloiasl 
tbe exhaust la exceedingly clear and Is 
free from objectionable odors. 

The rlngleaa piston is the result of the 
lnveutor'a opinion that piston rings serve 
no more useful purpose than to scraiw Ills 
cylinder walls so clean of oil that It must 
be constantly replenished, moreover, that 
the thlii film Instantly Is effected by tbe 
heat Consequently Ibe engine lias lieeu 
constructed upon tbe theory that the pis 
Ion should ttnat' mi a coirqmmUvel) 
thick film of oil as a Journal In lta bear 
lug, that the layer of utl If thick util not 
be effected by I he heat 111 the short spuce 
of lime required for the explosion, and 
that considerably loss heat will Is- dlssl 
luted through the cylinder walls, lu fsrl 
tlie compression of the motor la very gissl 
not only when the cy Under Is cold and 
the utl thick, lull when It Is liot and the 
oil presumably la considerably thinned 
The compression Is very close to 1011 
pounds to (he square Inch 

Cnfortuufllely no ucenrate testa of any 
kind have been made with tbe Tlsmer en 
glne, fuel consumption, horse-power effl 
deucy still are uukuown quantities. A|> 
potently, the Inventor has coucermsl him 
self only with the production uf u motor 
that will run on any one of a variety of 
fuels without material adjustment, spe¬ 
cial effort having been made to utilise gns 
house tar which may be pnrclinscd In 
some localities for as little as a cent h 
gallon laboratory teals soon are In lie 
nutde. however, when we ho|w to be able 
lo give a more accurate account of lls 
efficiency, both thermal aud meclmulcnl | 

The Equity Rules and Patent i 
Cannes 

T hat the new equity ruli-H will un 
questlnnahlv reduce the cost and (lint 
Involved In intent litigation, Is almnsL a 
certainty One of tbe rulea stales Hint 
in the trial of a intent muse whether lu 
open court or by deposition or partly In 
each way, only one expert w It ness shall 
be allowed to eatli sldt unless leave shall 
previously be olitslned from the court on 
motion made aud cause shown.” 

Whenever lu Ihe opinion of (ho court 
Intricate technical or scientific questions 
of fset are luvolved in tbe cause Ihe 
court will upon consent of all parties, a|e 
polnt some disinterested iiersoii skilled In 
the art to act as on assessor This as 
aessor Is to sit with tbe Judge at tbe bear 
lug of the evidence, mid Is to help Hit* 
court In its deliberations. In tbls man- 
Der, (he court will be able to appraise 
conflicting testimony properly 
The voluminous testimony which has 
been au uufortmiate feature of patent Utl 
gallon uf Ihe i«»t Is to bo cut down 
When testimony Is taken by affidavit tbe 
witness* shall not give their opinion is 
to the meaning of any patent claim or 
specification, but tbelr testimony shall he 
strictly confined to au explanation of tbe 
cfia-ratlou of relevant arts, ltrooeeaes, ma 
chines, manufactures, or compositions of 
matter, and of the moaning uf terms of 
arts nr adencc, and of diagrams or for- 

Death of Tolbert Lanai oe 

T OLBKRT LANBTON, patents* at a 
number of Inventions, but wboas ommI 
Important Invention was that of tbe ha na¬ 
tes type se tt ing m a chine, generally known i 


as tbe monotype machine, died at his 
home in Washington city on February 
lHth. 

Hr Lana too early evidenced bis Inven¬ 
tive genius and took out numerous patents 
for Inventions having more or less utility, 
but did not achieve any considerable or 
marked success wllh his Inventions until 
he approached the problem of the type¬ 
setting machine which resulted In the 
Issue of |intents to him for tbe well known 
I siiiNton utnihlne This niathlue has gout 
Into extensive practical use and forms the 
ImihIm or a large commercial or manatee 
taring establishment 

Ur Ianston was Isirn In 1*44 tu Ohio, 
mid after a brief service lu llu Ohio vol 
nntcers In the civil wht whs uiqsilnted 
s clerk lu Ihe Pension lllfice nt Mushing 
ton. In which office he gradually arum to 
the poslHon of chief i lerk He grudimled 
nt law and was admitted to the Isir but 
on the completion of his lnqsirlHnt 111 
volition resigned his oiflcc and devoted his 
attention thereafter for some llinc to tin 
Invention Home years ago he suffered h 
stroke of paralysis, which left him au In 


Trade-mark of a Helling Agent.—In 
Hlrawn v Onlantk-Curomimg* Kruil Ft- ' 
change, first Assistant Commissioner Hill¬ 
ings in holding that a fruit uxehangi which 
IS thn selling agent for several associations 
of fruit growers is not untitled to register a 
mark used by all of them, said Bach uf 
the HKsix latinos, therefore, having tho right 
to use the mark during its memlsirahip in 
the exchange snd tho latter being merely a 
selling agent for these associations, it can¬ 
not lie held that llsi latter has sui h owner¬ 
ship in UlR mark as will entltlo it U> regfa- 
tratiun 

Similarity of Trade-marks -First As¬ 
sistant C ommissioner Billings in the trade¬ 
mark opposition of Holt ft Co V Kansas 
Milling and Kxpnrt Company, has decided 
that in determining the similarity of trade¬ 
marks three features must he considered 
first tlie appearance of the words, second 
the sound or the words when spoken aud 
third, tho significance or meaning of those 
words and applying the reasoning, holds 
that the word Nobility was properly re¬ 
fused registration in viow of the prior use 
lo another of the word Noblesse ’ as ap- 
|diod to the same goods 

Life-boat Apparatus.—Patents Nos. 1,- 
043,AH and 1,04.1,OH have been granted 
to John F, F.ncksnn of Chvnago In tho 
formi r a life Isiat is disclosed, whose struc¬ 
ture is closed on all sides with an upwardly 
j projecting tower and a hatchway in the 
upper end of tho lower and a stop-ladder 
arranged in the lowi r, the lowct end of the 
lower he mg dosed bv a (hair and tho upper 
end by a hatchway and a stair being pro¬ 
vided which leads downwardly from tho 
door into the bold of the structure In 
patent No 1041,915 are provided two 
spaced supporting rails with boats arranged 
hi tween the rails, with studs at their ends, 
wlik h rest upon the rails together with 


A Novel Convenience for tbe FIUn| or 
Patent and Trade-mark AppHestiaaa.—In 

a decree of August 27lh 1000, the Peruvian 
Government authorised certain of Its con¬ 
sulates abroad to receive applications for 
the registration of trade-marks and by de¬ 
cree dated July 22nd, 1*110, a similar pro¬ 
vision was made far the filing of applica¬ 
tions fur patents Tlie Peruvian Govern¬ 
ment has attributed tho lack of complete 
success of these measures for facilitating 
tb» registration by foreign applicants, to 
the fact tliat foreign (latent attorneys have 
not numu to realise that they oan deal di¬ 
rectly with the Peruvian ( onsulatoa. Cer¬ 
tain charges are fixed aud the provision 
seams • wise and a fortunate one especially 
in connection with cases m which tbe early 
filing of an application U desirable or neoM- 
aary and a dmilar provision on the part of 
many of the other foreign countries would 
doubtlsai be viewed with favor 1 


Notes for Inventors 

Branding the Dough Before Baking — 

In patent No 1 044,1711 William C Honor, 
of Indianapolis lnd disunites a method 
of producing bread m wlinli the dough tu 
branded by locally applied heat after 
which the branded dough is hakiil 

A Navel Arrangement of Locomotive 
Cabin.—Thomas F F lan, of New York 
city, has patented No 1 0-14 I'M) a loco¬ 
motive in which tho cab is at the front tnd 
tho water tank at the opjMiHite cud and a 
boiler and fuel roeeptoi lo are located be¬ 
tween the (Till anil the tank 
A Woman's Device for Prolonging Sleep. 
—In patent No 1,047 103 Helena M b 
Bullock shown a divine for prolonging 
slot p in which au eye shit Id or liand of light 
ahHorhmg nialenal ixtuuils Tnim temple to 
U lltpic OVI r the I yes has at eutli end a loop 
lo IH around tlie ear lo hold the eye shield 
in place 

A Navel Swab —Hobart Dvdstncey Rap- 
aou of Philadelphia, Pa has act lin'd a pat¬ 
ent, No 1,047,703 for a tovlit xvah whinh 
consists at a large numlsT of pa|ier Hirings 
detachably I mu ml together for a portion of 
Ihmr kngth by a lundvr wlmli is so united 
as to lie removed by water to release the 
atniSL 

Sentiment and a Dog Cracker You 

would not exiss t sentiment in a dog bis¬ 
cuit but it is thire A intent bas issued on 
the invention of ( nrleton Fills of Istreh- 
inout New York, for a lnw mt in wlneh the 
dog-fond mixture is molded in tin shapu of 
a hone with knob-liko ends lo n ndcr it 
attractive lo dogs anil to mnko it i apahli < f 
I snug readily graiqied by n dog 

Convertible Motor Boat and Automobile 
llnrtley A Mitchell of Newport News, 
Va has secured |«U lit No I 047 271 for 
an automobile Isiat whh li combines an 
aulomobile body and has a Isiat hull to¬ 
gether with delnihnhlc whet Is and detach¬ 
ing means which art ojH'rahh from within 
the boat and hoisting means which arc 
operable after thi di lai him nt of tho wheels 
for raising the wins Is mto I lie I mat 

Convertible Boat and Sled W illiam 
(Iffetiburgi r of hiirgnsn N 1 lias 
ms ured imtenl No 1IHH U1 for a Isiat 
wlneh has a ill Lai habit sli Igli attachment 
coinpnHing runners ami a ■ radio support¬ 
ing the Isvul with stix nng mis linnism iqa-r- 
alile from llu Imal anil iimmslcd with 


out of the Imd 

Harnessing Child to a Bed or Coach — 

Ida M Drown of hmuirvilli Mass pro¬ 
vides means for ms iimig a small • hlld 
to a bod or couch This as shown in her 
intent No 1048 033 iniliidis a cnis*- 
sha)s< anchor composed of two straps pro¬ 
vided mur their ends wnh safilv pins by 
which they inav la* sis unst to live Issl or 
eouih and at the crossing taiin' llu re is 
seouruil a Is'lL un whuli are suspi nder-llko 
devious for going aniinul the i hild s should- 
era, the cntin device Iming easily applied 
for use 

Aa H Ward Leonard Paten! II Ward 
Ismnarri of Bronx idle \ Y tins imli nted 
an uluRtnrolly propelled vehicle, No I - 
042,0(18 in which he ihvilnps upon th 
vi liiele itself by means of a gasolmi i iigtni 
the power cm pin veil in the propulsion of 
the vehicle which power is inuisfonned 
into clootne energy through dy minion, and 
Hus energy la auppliixt to pro|ielliiig motors 
at sueh a voltage and current as will rouse 
the vehicle to travel at thu *|>ced desirt il 
Tho invention also affords a simple ar¬ 
rangement for balding the vt hit lo station¬ 
ary when either going up a gredt or going 
down a grade and without brakes 
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The Public Records of a City 

were destroyed in the hre that consumed the muni¬ 
cipal building at Zanesville, Ohio, a few weeks ago. 

In one room every piece of furniture and every scrap 
of paper were burned to ashes But 

THE SAFE-CABINET 

that stood in the mj heart of the fire (position indicated by arrow 
protected the documents of the Board of Ejection perfectly. Not , 
record was scorched, not a memorandum was UQured. 

Illl SAFF CABINF T hu | r Irrtrd the valiube ret 


aiUaMlimiA 

a* 14«UI *< sue, 


i Y>r , iv<:^ 


Do you want good 
information cheap ? 


JTT WnM loaad w«il nh yam to a 
mil Sr—hfc Amu, Sappl—t ike 
M wdl *»• 7— Ike vwy dsta jw. i—d 



huadrada of doll— 


MUNN & CO . Inc . Publishers 

361 Broadway NUw York Co, 


STUDY Ifcb-fea* 

U^yy tmndiwih y 




A Reference File Desk Hi(h 

where y u can reach it with a turn in 

Keep T r important letter., it at ■ 
tical rr nJ. contracts, phoiogM) I ,, 
blue | r i it, | enonal paper. etc wnhin 
caiy ranj,e of the eve »a well sa your 
finger tipi It will give y u a betlcr 
gnp on what a do 114,—anil 11 be done 

Sfebe^toldke 

Filing Cabinets 

an inexpenaive and may he adde I to a 
wnt at a time, ai needed Furni.hc 1 11 
dull fin ah imitation oak an I m ihugany 
Authrruod agent. in 151)0 tool a a d 
ntia Where not repreaented good* 
ahipped dire, t freight pnjail lllua 
trxLc I catalog frce,addms Dept S S 10 

31 * 01 ol>t 3 £rvtck«Cbu 

CINCINNATI OHIO 

ilrj 


Wanted—SpedalWork in 
WenurEk-lir* A 

tncaBy WelAd W ire 

Our equipment u second to none m 
the world for executing in the most 



OMBlal Bfekaea and the Ffe# 

a w ■ . —a . a. a ... 

warn t to Mem 
By BUmf G Ksm 

W HAT happens when you toads a 
match to Use kindliest in your ' 
stovo* The simple and obvious 

a to bo— It burns That la true 
gh an far aa it goes bat the answer 
not even surge*t the ootnpbaaled sad 
tsr-reachmg results that are amounted for 
by the very dmple ohemwsl principle in¬ 
volved in the lighting of s small Ore 

a man of paper and kindling wood we 
hav. venous forms of carbon The flame 
of the match heats a portion of this carbon 
until tbo carbon combi nos rapidly with the 
oxygen of the air that is to say a small 
part of the landhng burns or oxidises and 
from this small start the process of burning 
or oxidation spreads rapidly to evory car¬ 
bon compound that .an bt heated by the 
flrv up to the point where it wi'l oombn 
with oxygen Of course all this is an o 
but there may lie new in Dials to o 
M and there is a new mural to tfa 
story if we look at it from a oertain point 

From this point of view all burnable 
materials represent a state of unstable 
quitlhnum A big wooden dwelling for 
in.tam e may feel and look almost aa solid 
and enduring as a mountain yet in point j 
of fact it u made up barring the 
other hardware of a great mass of carbon | 
(.(impound* that a Utile push 111 tbo 1 
of a few hundred degreex of heat will 
pkteiy upset 

The upsetting u not quite so lnstanta-1 
ou* as tile fall of a vase which you may 
knock off the table with your elbow but | 
givi that beat puah in the ngbt place 
and thi overturning of the carbon mass 
that we have been < ailing a bouse may be 
v*ry rapid indeod Moved by this initial 
heat-push the carbon in the floors the 
wood finish the lapbuarda the roof the 
framing the outside paint and the inside 
furnishings all rush into combination with 
sin oxygon of the air and what Was a house 
ari>«t* tables and 1 hairs curtains becomes 
suddenly a rising whirlwind of carbon oxide 
and carbon dioxide 
and heat 

This conception of every burnable sutr¬ 
im e as being in such a state of halancio 
nt a small push at some appropriate time 
II upset and destroy that substance 11 of 
ire pm. tical value than may appear at 
first sight It is perfectly truo of course 
that many houaos have for sooths and 
some evin for hundreds of yean survived 
ibi upsetting chances of human oareli 
ness while every day others git the In 
heat push at the proper moment and in 
conseqnniue are overturned and destroyed 
The more interesting field for the applu a-| 
tion of this idea 
buildings for m 

vhose sixe greatly 
ble magnitude of a chemical overturning 
due to the heat pash and whose occupa¬ 
tion by a large number of human beings 
gives to such chemical upsetting something 


w. apply t 


est If 


e idea carefully and logically I 
that this notion of a chemical 
balance which may be suddenly and com¬ 
pletely overturned by a relatively small 
application of a few hundred degrees of 
heat is a pretty oomprehsndve and at the 
same time a fairly exact guide u the mat-] 
ter of preventing the start of serious fires 
and of limiting the extent of the chemical | 
overturn after It has once got under way 
Naturally the first Waaon is that th 
anneal overturn will not affect sub-1 
whose carbon la In such shape that | 
sot lombfne whan heated with the 
oxygen uf the air This suggests right 
use of bteoe. brick, terra cotta 
it for building materials, and so] 
far as the oxidatm ornt an t m aonoarned 


ptrhaps it would be better to any that they 
were co m bined in buddings only to far as 
thay . 


When we mnmhe etmUtnte 
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Friction 

in the wrong place does two i 


DIXON'S FLAKE ORAPHITB 
reduces friction and wear fay 
forming a veneer-ilk* coating of 
graphite on the bearing aurfaoee, 

is aa ingredient of 

DIXON’S 

Graphite Grease No. 677 

(ForTreasoalsstoassad Dtffaradals) 




Joseph Hxoa Crackle C*. 


Boston Garter 



“The Boston" 


Will not iiqure 
the sheerest hose 

AI styles of Boston Carter 

SOLD EVERYWHERE 

LJe 25c. S* 50b 
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Our Supreme Offer 


Starting Now, of Our Latest, Great¬ 
est, Business Books, Untold Value 

at 60 CENTS Each 


Yours, the Mighty Total Experience of Generations 
in Thousands of Businesses in Ten Power¬ 
ful Volumes, almost FREE ' 


1497 Vital Busmen Secrets f 
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by various processes is treated very fully 
in the Scientific American Supplement. 
The following issues will be found valu¬ 
able to every worker of metals: 


SMB* kmmkm »w*—* Ha. 1 SS 4 - 


Sckatifc AmIo haalnal Res. 1714, 
£ “*«* I 1 oe ^ bt - ire* *ed 1714—7*. Om-fcAagm Pimm 

1d« timortidm ka» of cuth* md wehfa, . mm core*. 


Send for a copy of die 
1910 Supplement 
Catalogue 


Th. OxyAcHyUm Proem. Ms forth the urn 
aad am ei ih» sym». 

hum. iWo W—aar Ha. 104— 

The Gan H Proem of G m or aHng Oxyfert mi 
_ . Hy+fm Samba u -ecoaotsMl way of 

Order mIw, aad uro* |W yum for tnld«. 

boa your 

or boar IcWBr Aaarieae 8 «mI— a Maa. IMS, 

1447,1414 on ' AhtmfmfSmn^ot "Tlmmil" 

MUNN a CO., Inc ^ 

PUBLISHERS 13?*. CT«d 

361 BROADWAY s£'^Si'3rir , jJ3: 

NEW YORK. CITY wahool forge. cupola or my art of frayheo 




Marching Through Georgia 
With "Sherman’s Bummers” 

T HEIR name round* tike a foke, but they wert nw a Joke, u the CocMentn from Altertu 
to the Sea mil knew For the "bummer'' *u the man who went ahead of Sherman'I Amy 
amt found food for the men behind. Acrpaa raffraads, acrow swamps, arrow ditches, ont erery 
obitmeW they went, tobmlmaa the "Bowmen” brought turkey*, chi chans, Book'd meats nod 
tweet potatoes Many a time what appeared to be a qgfet grave ra a ehUnA-yafd. yielded a 
treature of preterm, choice bovengee and Jewelry But these sratoot ct Heating were followed 
by weeks of desperate (amine 

Their adventures and «he little-known detailed story of that magnificent march to the tern 
are told m photograph after photograph, and In faactaattag story In the 4 

— | PHOTOGRAPHIC FaeSmmpk* 
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Kntrrsl «t Die! 
TndeMa 


Put OM.H of Npw York N Y a, WmUCI 


Mark R*-xl«tmd in I hr llnll 



order hank draft or chock 


Munn St Co., Inc^ 361 Broadway, Now York 

Tim Kdilor la alwaya clad to recaive for ouninallon illuatratad 
arlkho on aoMacta of timely Inleraet ifllic photoarapli. are iiaty. 
the artlciee akml ami llie fart, imlhcntie the rontrlbutlona will 
recaira apaclal aUontion Accepted article* will be mid for at 


Ik i par/MwH of I hi* Journal I* la tirnrd mi unitrly, 
simply and Ini' rr*Uni/lu, I hi trorW’a proffica* fa ttAcn- 
ll/U knowledge and indutlrial aekii vement 


The Minority View* on the Oldfield BUI 

I N llirlr < ir< lluiitl} written re|wr( on tho Oldfield 
lliil six of finirtpoii meuiliorw of tho House Commlt- 
Iw on Patents lutto expressed their minority views 
on the fo lly of Introducing compulsory llceusas and of 
■ xtliignlshlng Hn rliflit of a imtentee to treat I Icon no 
violations an tail out Infringement*. Not only arc the 
dofecta to which »e Itaro previously relied attention 
inercilerody exposed, but otlicrn are revealed which 
ahoyr how hardily und how recklessly tho Oldfield Bill 
wus framed to cure ■ oilin' which do not exist. 

In the propound Introduction of compulsory license 
and In the IlmltallonH liileniled to prevent Iho patentee 
from fixing the price at which bin Imelillini may he 
Hold or from prewrlhlug the nunuier of ItH tine, the 
minority memlrem taw nothing but danger Uom- 
pulaory working clauHea are to Ire fonud In many of the 
Kuropcan statutes. Not only are the European lndua 
trial eoiidltloliH different from own, but It seems to 
be the iinuenHUH of opinion that the compulsory work 
lng clauses of foreign countrleH have not Imwi a suc¬ 
cess and have dlHcoiiraged tho InveHlmcut of cupltal 
In IndUHtrleH bused on intents. If lleprem nlullve Old 
Held a bill were euaclod Into law, American biventora 
would bt deirrlved of their preaont atlmulUH mid would 
And It difficult to eullet financial anji|iurt 
liven If the compnlaory llcenao prlnelpk could bo 
suecessfullv grafted ou our patent ayatem, the minor 
11} meinUrs of the Committee irolnt out how Impne 
Htlile It would Ire to carry out KoprcsoiilntlM Oldfield* 
provtalolia and atlll do Juallee Ko cnreleaaly Iuih the 
bill la-en framed that It coiiIhIiih no provisions to per 
mil Iht liilerrontion of a lleenaee In an atllou brought 
lo rnraiNl Iho granting of a llcenae lb lice 11 llconaco 
might la kept In complete Ignorance of a proceeding In 
the outcome of which lie la vitally liibrcalcd 
Equally rcprehcualble la the fallun to deni with tho 
alluullon arialng from fractional or undivided Intereata 
111 imteiit rights. Tile mlnorlly miuilara point out that 
a |Mtcnt umy aonmtlmea stand In llie name of m vent l 
ownera la It aultleleut to aerie any oik of lliem? la It 
aiiftlcleiit to pay roynlltlea In out a loin < If uol how 
arc tin oilier owiura lo be brought In und made imrllcs? 

The looae manner In which the word* pntmted In 
Million are natal III the Oldfield lllll In acitnli crill 
claed, anil the reanlla of the ucccHsan coiiHtriKtlon, 
which a court would he coiuiielled lo place uihki them, 
are tellingly act forth Thcoretlcnllv eitry clnlm lu 
a iwlenl cotera a illallml liiieutlon In a intuit con 
tabling fifty claims. iwenly Die nan etntr Inventions 
not a cl mill} embodied In llie coalmen IhI product Hluce 
every claim emhodlea a iiatenlvd Intention unlimited 
opporlunitlre fur ingaglng III nmipulanry llcenae lltlga 
tlou are thua presented Thla ciniatrucllou of the 
words patented invention' however funtnstk and 
fHr ft it lied It nwy aeem, la obligatory If It were not 
adopbal the minority members fear that It would be 
lanwlble to draw n patent with a bninlred claims of 
width only one might ba worked and ninety nine with 
held In lliignuil evasion of (bo provisions for cunipul 
SUIT lbs nap 

According lo llcprcaontatlvc Oldfield and thoae who 
aide with him nn Invtutlmi la aupiireaaed If It la not 
y used. What la Hdciiinte use? In u prevl- 
wi reviewed In iheae columns aorne of the 
1 encountered In Interpreting the English 
statute containing a similar expression The minority 
member* point ont Mill other difficulties. It la hard 
enough In an ordinary Infringement suit to determine 
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whether or not 
aat'a Inrentloo 
In compulsory Ucange proceedings. la other w r k, aa 
application for a compulsory Ucauae involve* a Ctaadd- 
cration of a patsnt** validity and 
that Inevitably arise lu every infringement suit 
Let It not lie supposed that the Oldfleld Bill retards 
the mere uon-use of a patent as a *u0cte»t ground 
for the granting of a compnlaory license. As the min 
orlty members of the Committee show, the right of the 
applicant for a llcenae Is dependent upon his demon¬ 
strating that the patented Invention is bring withheld 
or suppressed for the purpose or with the result of 
privtutlug others from competing with articles made 
by tbo patentee Thla plainly la an Invitation to the 
enay circumvention of the law by the simple en*dlent 
of naalgnlng the patent which It la desired to mippreisi 
lo someone not engaged In producing any article lu 
competition with the patented Invention" 

Was It oversight or simply a drastic discrimination 
against the imtcntcc that Induced those responsible for 
the Oldfield Hill to omit any provision which compels 
the applicant to accept a compulsory license and iny 
llw royalties prescribed? An enemy of corporations, 
011 rending the bill, would conclude that some indus¬ 
trial octoiniM stands behind Oldfield. How else could 
he cxplulu the circumstance that those who can bear 
the coat of litigation will be enabled to apply Indis¬ 
criminately for licenses and to accept only Ihoae which 
they may get on exceptionally good terms, with the 
privilege of abandoning the others after having put 
the defendant owners to heavy expense In establishing 
the value of their patents? The minority mam bon 
fear that the entire uaseta of a small Hrm might easily 
be con MU mod In defending such a proceeding brought by 


The amendment of the original Oldfield Rill so as 
to bring the intent monopoly within the Hherauin law 
Is not approved by the minority Framed aa It was 
In executive session, without any public hearings 
to ascertain (he views of Inventors and manufacturers, 
the minority members feel that It cnnnnt be seriously 
considered. That llie Nherman Law Is amply able to 
preveut the misuse uf the patent mouoiioly, the min 
orlty prove by critically considering some of the de¬ 
risions handed down bi causes that Involved an appar 
out conflict, between the Sherman Luw and the Patent 
Htatulea. These derision* Indicate that whew there Is 
no question of the right of excluding others from using 
or selling an Invention lu the manner prescribed by thu 
patent law, tbo Sherunn Act applies to patentees aa 
well aa to oil monopolists. Moreover, the very recent 
decision lu the Halhtnb Case demonstrated thut the 
ownora of pnleuls are not exempt from the sweeping 
provisions of the HUnrman untl trust act against 
monopolistic combliuitlous, and I hat there la no such 
Inherent natural distinction between owners of patents 
and owners of un|ialented staple products as to Justify 
the application of Ihc Sherman I-hw to tho one class 
and not to the other In 11 word, the proposed Oldfield 
recodlficatlon of our pulnit statutes Is a brilliantly 
unneeesmry piece of legislation, which has needlessly 
worried manufacturers n ml a binned every business 
man who deals In patented articles 

Sir William White 

■ww TlllhK moat of US wander lu life a by 
ways, exerting hut a vanishingly small 
f \ Influence on the progresa of human af¬ 
fairs, Into the lives of others Is crowded such a 
wealth of events and activities, that the task ac- 
to thp looker on, almost saper- 
of sixteen years, 

Rliliam While, who has Just passed from among as, 
designed two hundred and fifty warslil|sc Thla was 
but one period lu n life abounding with activity. A 
biography of the fatlier of the Modern Itattlaahlp 
appeared In our columns only a few months ago The 
reader will remember that William White, bom ou 
February ind, 1H40, began his apprenticeship lu the 
Hoy a) Dockyard at Devonport at the age of fourteen, 
and after eight years training In the practice and actenca 
of shipbuilding, entered, In 1H07 tho‘service of the 
const motive department of the Hrlllsh Admiralty in 
1870 be became aocretary of the council of construction 
appointed on the retirement of Hlr Edward Raed, chief 
constructor of (he Royal Navy—a post later occnptad 
by William Wlilta himself. During these years, la 
addition to Us connection with the Admiralty, he also 
bold thffrhalr of naval architecture at the Royal Naval 
College, Greenwich. Among bis student* waa Adcalyal 
Bowie*, who later beouaa Chief Coastractor of oer 
Navy To thla phaaa of Mr WUttaa Whlta'a 
must be reckoned also the publication of the weB 
known ‘ Manual of Naval Architecture." 

In 1882 William White accepted an offer from the 
firm of Armstrong, Mite bell A Co. and became director, 
of their new warship building department at Nrweap(*•*?; 
on-Tyne He held this poet for three years, durta* 


la re. Daunt thto period the flufiliij of the United 
fltatse Navy purchased two endeer deetgna prepared 
by William White, and from Utoae the “Cbortoeton” 
and "Baltimore” were built. 

In October, IMS, WUUun White waa appointed 
Director of Naval Construction and i 
troller of the Royal Navy 
1902, when falling health compelled a net from his 
arduous tasks—at the age of flfty-eeven he retired from 
government service. Two years later he was able once 
more to resume active work ae consulting naval mrcht 
tort fur the Cunard Unor ‘ Mauretania " 

That a man of the character of Sir William White 
should have taken an active part in the affaire of 
engineering sod Mine and Institutions is ■ matter of 
course. Many were the honors bestowed upon him—the 
knighthood lu lHfifi, and the fellowship in the Royal 
Society In ISfcH alone ahall be mentioned here Bat 
the most appropriate monument to a great man la a 
grateful appreciation of bin work, and in this the 
memory of Sir William White ahall not be found 


Tl 

exhibits 


jHE Hciutronc Annie. 

fur the primary purpose of 


1 displayed at the Philadelphia International Ex 
Position of that year Aftar the Exposition had closed. 
It was found that the HoiwuMurr had earned for it 
self so great a prestige that it seemed unwise to sup¬ 
press It Accordingly, Its publication was continued, 
and It wan made a real NurrnrsaST to thu Huentitic 
Amhiiiaw In every sense of the word. While the Hcixn 
Tint) As win vs lias always been primarily a newspaper 
In which the Imisirlant Helen 11 Dc discoveries, engineer¬ 
ing improvements and Inventions of the day were 
promptly Hud briefly discussed, the HurrUMEirr was re¬ 
served for tbe publication of highly Important technical 
papers, rend before learned scientific societies, ami the 
translations from foreign publications of articles other¬ 
wise Inaccessible to American*. 

The amount and character of tho matorts 1 thus print 
od is remarkable Practically every field of Nclence, 
both pure and applied, la represented. The articles 
themselves are penned, for the most port by the most 
cousplcuons Investigators In their respective fields. In 
deed, the best scientific thought of the day lias always 
been concentrated In tho luges of the Hciestjfic Auxii 
CAW Hurri-guusT In palters written by the most ernl 
nent chemists. engineers, physicists, physicians, biolo¬ 
gists, and natural scientists. In that respect the pub- 
HchiIou stands prultalily unique uinong all periodicals 
We would like to Introduce aud make thoroughly fam 
War lo our render* some of the authors whose 
names appear at the head of the articles published In 
the Hupflement. but (he list is so long that space does 
not iiermtt to give more than a brief selection. We 
see there the names of George Wertlnghouse. Mr Logan 
Waller Page, Prof \\ I> Bancroft, Dr Baekeland, 
Prof Bernthsen Trot Wilhelm Ostwatd, Prof Flem¬ 
ing, Nlr Oliver Lodge. Hlr J J Thomson. Prof. Leonard 
Hill, Hlr William White, Bir Robert Hadlleld, and many 
others Doled for tbo Important share whleh they have 
had bi advancing llie world’s knowledge end power 
over natural forces. 

Since the papers of such dlsUagutohed mm have 
more than an evanescent value, a printed catalogue of 
Scuatnwtc Ameucaw Hurrucugnr articles la published 
from time to time, which Is distributed gratuitously 
and which Indexes some ten thousand subjects that have 
been discussed from all angles. A complete file of past 
Issues of the Hupflemewt, extending back to the year 
of Its Inception, thirty-seven years ego. Is kept in stuck, 
and copies can be supplied at any time at the published 
prioa These Dice, together with the catalogue, form 
an unparalleled reference library within the reach of 
all at a nominal cost Bo far as we are aware, no 
other scientific periodical has attempted and executed 
such a fret aa this. 

The Hconmno Amuicah Hopplbmxwt la supported 
by It* subscriber*. It contains no paid advertising, 
In w hich respect It again Mi ’ ‘ - ~ 


Rivadavia," rimUar to the Biffel Tow* la Paris. It la to 
be 1,007 feet Wgh, topped by a 1064oot riatu* begi-fa* n 
Hght of yWfMMO eaadle-power, tm»m$ U» total imM 
1,173 feet (HffN. 984 feet) It is to be equipped wltoa 
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A- FWal Sawdut IqMM.-The tailing of a bolt 
ueoog the outteri on a machine for grinding sawdust In a 
wx factory at Philadelphia it stated to have caused a 
hewer of tparkt which Ignited the finely divided duet 
tad caused an explosion whioh injured six employees and 
tilled one. Explosions of this character are common in 
nal mines and they have oeeaskmally occurred In flour 
(tills and other industrial establishments where inflam- 
naUe dust Is generated. 

Cariens Drydeefc Disaster — During a gale a drydock 
it Spots town Glasgow, was suddenly flooded by the 
nruth of water past the caisson gate, three of the work- 
sen in the dook being drowned The ship was moved 
him the keel blocks and she waa filled with water, eome 
if her plates being off at the timo of the accident. An 
dbnormally high tide caused the caisson to lift from its 
eat A similar accident happened in one of the drydoelu 
it the Brooklyn Navy Yard many years sgo, whan the 
taUson gate, not having been sufficiently ballasted, 
if ted daring a Ugh tide, the water rushing in and 
lamaging two torpedo boats that were in the dock. 

The Ingots te Blame.—At last the metallurgists, steel 
nakars and rail users of tho world are becoming thor- 
>ughly awake to the fact that tho original seat of the 
lefeeta which result in hrolam rails is the Ingot. Hunt, 
ralbott. Had field and many other eminent authorities 
lave recently shown that we cannot be sure of tlie quality 
/ rails unless we are assured of the quality of the ingots. 
The latest paper to this effect Is one by Bradley 8lough- 
on Our rail manufacturers are beginning to realise 
bat they must concentrate their attention increasingly 
ipon the furnace practice, and especially upon the Ingot, 
f they are to turn out a reliable product 

la Teach by Wireless Across the Atlantic.-We aro 
nformod by the Hydrographic Office in New 1 ork that 
•eeentiy the steamship “ Barbarous ’ was in daily touch 
with the Hydrographic Office In this city by wireless 
throughout the whole of her voyage to the eastward 
moss the Atlantic Communication was maintained up 
to a distanoe of 800 miles by radio with the shore station 
it the Atlantic coast, when the “ Barltarussa" came In 
touch with Crookhaven, Ireland, and tho messages were 
transmitted back by cable The office lias arranged 
to keep a record of the positions of shlpi transmitted 
by radio, anil thu loeallon of ice and derelict* Is heing 
lent direct to tho Hydrographic Offiou in Kurope for 
transmission to ships starting on the westward passage 

Vast Increase of British Navy -According to event 
dispatches the programme for the inireasc of the British 
navy thu vear nails for five nr six lialtloships, tho DUtll- 
Imr dependiof upon tho Austrian naval prngrammo 
The programme at present calls for flu. lialUeships, six 
armored oruiaers, twenty destroyers m lend submarines 
and an addition of 5,000 men to the personnel, making a 
total or 142 WO officers and men Tin. oust of this pro¬ 
gramme will be >240.000 000 The haltleshl| M will be of 
large si an. probably 28,000 tons, and it is said they will 
carry either eight ltt-lnoh guns, each firing a 2 200- 
pound shell or a larger number of IJV-inch guns firing an 
Uffiti-pound shell We think that ten l r > inch guns will 
be tho prohahlo armament 

Bids for Building Iks “Pennsylvania."—Of tho three 
beat bids for the construction of our labut liattleahip tbu 
“ Pennsylvania'—tho largest ship authorixod or under 
construction—made by the Newport News, thu New 
York Shipbuilding and the Fore Rner companies, that 
of the Newport Nows yard of >7,255,000 was tho lowest, 
and the contract has gone to that firm The total 
cost of the ship when complete with guns, armor and 
equipment will he >14 173,000 Tho • Pennsylvania" 
was described In a reoent Issue, In whioh her dimensions 
were given as 000 feet between perpendiculars, 625 feet 
over all. beam 07 feet, and draught 20 fact The maxi¬ 
mum full-load displacement will he 32,000 tons She 
will be the largest, beat protected and moat powerful ship 
afloat on the day of her launch 

Steel Trails oa the New Haven Bead —The two five- 
hour expromro daily between New York and Boston 
over the New York New Haven and Hartford R.R., are 
now made up of new all-steel Pullmans Those care 
embody heavy cast steel U-shaped end* forming tbe 
vrotibales, connected by two heavy steel girders which 
make It well-nigh Impossible for the ears to buckle or 
tetesoopc. Each train consists of four parlor cars, a com¬ 
bination parlor and baggage ear, a diner, and an obser¬ 
vation smoker at the rear Tbe drawing-room has been 
dispensed with in the parlor oars. The Ivory-white 
ceilings rsdeet the upwardly-thrown my* from ten 100- 
watt tungsten lamps, raeh of which is hi a lacquered 
bwnxe bowl rofleetor Baeh ear has two seta of storage 
bsttsrias eonnsetad in multiple, whioh provide enough 
wmaot to ran the lights when stops art being made at 
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Electricity 

Dr Achcsca Hcncrcd by the Cur—The Insignia and 
sash of the Order of SL Anne hate been presented to Dr 
Edward O Aebeson by the Czar of Russia Dr Aoheton 
visited Russia to addrem the Russian Imperil! Tech¬ 
nological Institute in order to explain the nature and use 
of defiocctilated graphite Tho order of 8t Anno Is oue 
of the highest honors that nan he conferred in the Russiau 
Empire and carries with it nobility to the roripient Dr 
Aoheson is now listed as a noble of tho Russian Empire 

Transformers Is the Lamp Sockets. —The new (terman 
method of using a miniature transformer in each lamp 
socket has the advantage of allowing the use of a low- 
voltage metallic filament lamp, for Instance a 14-volt 
lamp, and such filaments are much stouter than the usual 
kind It Is alto claimed that tho low-volt lamp U more 
economical In lie use of uurrent, and besides, the lamp Is 
from 00 to 70 per cent cheaper to make than the others 
Low oandlo-power lamps from 3 candle-power up can now 
be made with thick filaments, when using 14 volts Thu 
usual IS candle-power lamp has two filaments side by 
side, so that one can break and the other holds good 
Each lamp has a small transformer fitted into tho socket, 
and the key turna off tbe primary cod of tho transformer, 
so that there is no leakage current 

Making Nickel Tabes Electralytically -Nickel tubes 
and other objects are made by the new Ed Low process, 
si it allows of obtaining a thick deposit of nloki I in a 
special plating bath An acid solution of nickel sulphate 
Is used, preferably as a hot hath Nickel anodes are 
employed and the voltage lietweun electrodes should not 
exceed 3 volts The density of current is 2 to 3 amperes 
per square decimeter of surface, and even more, as it 11 
preferable to use a high-current density in this process. 
A very acid bath at 10or 15 degrees B Is reeommindml 
Thu nickel thus obtained is very cv« n and ran lie plated 
In a thick layer Nickel is depusiLud in this way nn on 
aluminium form then the form is separated by dissolving 
in eaustic potash or by melting A tube Is liest for this 
form Thus tho niokul is left In tho shape of a tube, and 
the metal is said to be very lough and malleable 

Electricity from Peat —In a paper read before tho 
Mechanical Engineers Hociely, M Bartrl brings out 
some ideas m the way of utilizing the great nuLuml re¬ 
sources which North Germany has in tire shape of exten¬ 
sive piwt fir Ids, so that this cun 1st used for a good part 
of tbo steam power nuudud for oontrol stations. To keep 
pace with coming needs in this region thirn will hate to 
he erected a number of oleolnn plants giving a total of 
10 000 000 homo-power, oouiiling 8,000,000 for tho use of 
railroads alone As this part of t he country has but little 
hydraulic lower, spam will be needed and prat fur I is 
recommended by tho author In tilts way the gnat 
marshes or Irogs would be dried up so as hr have a large 
amount of land for agriculture and thu like In fact lie 
calculates that North Oermany contains enough peat 
to supply all tho current needed m this region for as inu< It 
os riot) years to come 

Elcclrocultare by Hlgh-teaslon Discharge System V 

reoent issue of a (terman electrical paper re|*irls some 
successful experiment* at Petnivic (near Prague) in 
stimulating the growth of vegetables by bigh-U'nsion 
discharges from a network of steel wires stn tehed across 
the field at a height of twelve feet above the ground 
High-frequency electrical energy was transformed up to 
100,000 volts and then rectified for delivery to the u< t- 
work Tbe total powor consumption for the mnoti o> res 
constituting the "plant” was two amperes al 120 volts 
By turning on the current for a fiw hours each dav— 
except during wet weather, and during viry hot weather 
when the discharge treatment is useless or oven injurious 
— the quality as well as tho yield of the crops was mu< h 
unproved It was concluded that a similar plant de¬ 
signed to take a large output of electrical energy would 
pay for itself during the first year of operation 

name Detecttr of Hertsian Wires. -It is found by 
the German scientist Lcilhauser that a flams will act as 
a detector for wireless wavo* At tbe sending cod is an 
Induction ooU giving a 0 2-inch spark and an antenna 
wire Q feet long, and at tbe receiving cud placed about 
00 feet off there la mounted an antenna which connects to 
one electrode placed within llio flame of a Bunssn hiirm r 
the second electrode being connected to ground Thu first 
electrode consists of a plalinium capsule containing car¬ 
bonate of petaah, and the flame keeps It at u red heat so 
as to melt the salt The other electrode is a 0 04-mrh 
copper wire placed horizontally at almul 0 1 or 0 IS Inch 
from the first. Wire* lead from each to a telephone or in 
other cases a galvanometer At each wave signal sent 
out, there is beard a sound in the telephone Tim cur¬ 
rent sot up in the telephone seems to be caused by the 
flame acting aa a current rectifier Potash tails appear 
to give tbe beat results, and both electrodes must bo 
kept st t red beat, however a difference of temperature 
.W needed between thorn, and it should bo noted that the 
direction of tbs Current given off by tho flame combina¬ 
tion which apfMara to work as a battery, depends on 
which cf ffilhri yaffil baa the higher temperature 


Science 

The Death af Lieut Francis L. Harris.—Tbe Isst sur¬ 
vivor of the Hayes arctic expedition which went forth in 
search uT Franklin in 1800, died in Boston in the SOtb 
vear of bis age recently lie was Lieut Francis L Hams 
Although it stayed in tho Aretin alxmt two yiursaiid 
suffered groat hardship, tho expedition did not find 
Franklin After tho return of tho cx|s-dilion I.muI 
Hams enlisted in tho Union Saw and fought through¬ 
out tho war 

The Death of Dr P H Hiaa, Jr - Dr Philip Hanson 
Hiss Jr, professor of Iwctenologv in the ('ollege of 
Phystoians and Burgeons of ( olumbla Uniundty, died 
recently in New York eil v, ofU r a long litmus Although 
only forty-five years of age Dr Hiss had made a reputa¬ 
tion for lnmM If ehioflv for his nn thud of differentiating 
typhoid and colon liaocilli his method of isolating 
typhoid bueailli, bis studies of the bacteriology of 
typhoid fever, his del*rtninallons of the relation of 
serum globulin and diphtheritic antitoxin, and his dif¬ 
ferentiation of pneumococcus and streptococcus and 
capsule staining methods His recognition of dyHcutury, 
typhoid and allied baooilll, his researches on the hacctlll 
of the dysentery group, and his study of the urative 
influence of extracts of leucocytes upon infections also 
deserve mention 

Water Hardness and Health—Hardness of water, 
that Is tho amount of lime or other salts which it con¬ 
tains, appears to have a direct Influence upon tho health 
as the researches of Dr H Hoemer of Berlin bring out 
Dentition is much influenced, as observed In the case of 
school children, and examining several thousand he finds 
that the percentage of pvnuiim having entirely suutid 
teeth vanes from 1 t up to JO |n r n nt according to tho 
degree of hardness of the water in vanous localities. 
Hare) water couponing lime n< Is favorably in this ease 
and niagiKsua appears in linrdi n the i tiainrl Thu num¬ 
ber of voung men adapted for military service also In- 
creasi s in regions hnv ing hard wuler As to oi turn on the 
blood, lime and magnesia out liv tin ir alkahno pro|a§r- 
liea to stn nglhcn the growth of < luldren According to 
this lie stales that sort watir should lie used for wnshlng 
and cooking and hard wati r for drinking purpnm s 

The Turkey Buzzard and the Hummingbird In the 
House of Representatives On F< hruury 8th Mr Akin 
of New 3 ork submitted the following resolution in tho 
Housuof Hi pre m nlalivc* winch resolution was refirtvd In 
the C oumul tin on Agriculture and »rd< rod to Is printed 

Itiwlved Thai, the Mocntarj ot Anrli ultimi Is and he la 
lareb) authorized and illneusl lo i z|a-nd not neenllns SI IXX* 
In the purrhaao or alz hlslisnadi inorouMhtinsI nuiK lurk,y 
huuarel* and nlneiy nlm iliumiighbrcd humiiiliiu ISrda .a. I, 



Those responsible for tim pnntmg of tins absurd reso¬ 
lution ought to taka a course in the etirre* t appreciation 


Detroit Observatory of tho UmvcrsiLy of Michigan has 
just issued tbo first installment of us "Publications 
including an historical sketch of tho institution liv its 
present director, Prof W J Ilussev It IS, III sound 
respects, among tho most intonating nlisrrvullines In 
Amorioa It was built In 18-ri with mom v raised by 
citizens of Detroit, whenco its misleading name (It is 
situated al Ann Arbor ) It was cqmpix-d at the outset 
with a 12lj-iiink refnu lor by lit/ or New York still 
in use—which was, whin limit, the third largist refrac¬ 
tor in the world and tho first largo If leacupu constructed 
entirely In the United Stales Tilt observatory is almost 
unrivaled among Amirnau institutions in tin nmnlar of 
distinguished uxlmnonu rs who have boon connected 
with It, as directors mum I* re of tho staff or sLudcnis. 
A picturesque chapter m tho history of the nbwrvuUiry 
relates to tho discovery of 22 minor plam ts, between the 
years ISO.! and 1877 h\ Prof Wstson One of them 
At thru, has bu n lost, no observations of it having Im n 
obtained since those madi at the lime of its discovery 
In J873 which w< re not sufficient for a satisfactory 
determination of its orlut Tho plamts discovered by 
Watson are endowed,” the discoverer left a sum or 
money with the National Academy of Beiem-rs to lin 
used in preparing and puMwhlng tallies for these bodies 
and the first installment appeared in 1910 Sinn Hill 
the director of Detroit Observatory has also been dins tor 
of the Observatory of La Plata, In Argentina dividing 
his time between tho two institutions What with the 
observatory's misplaced name, Watson’s ‘mdowed 
planets, and Hussey's shuttling 1 sit ween anLiwmn insti¬ 
tutions, the history of Detroit Observatory has cer¬ 
tainly been tinged with bisarrone. 
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The Curtiss Military Biplane 

Description of the New Curtiss Tractor Aeroplane for Army Use 


ii fulllllini ul •• 
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Uy Stunley Yule Ucach 

thv lighter IkxU less tyites now uhpiI Ii) the army 
lliirpfiiri a illstlnrt advance in* far n 
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that the luHihlm must earn n limit nf some tint) ihiuiiiIx 
during u 4 hour flight Hint It must rise at the rnl« »f 
2<*i rept n minute and that It must hino 
a maximum Hjieeil nut exceeding Ofi miles 
an hour 

To fulfill those rcqiilreim Ids < art In* 
has iinaluced a rather largi liliilaiie Inn 
Ing a spread of 17 fi* I 4 IiiiIich for tin 
upper plane unci ii total nur all uliltli of 
8S feet 4 inchi-i im ii|.iilii*t a Ii iiirfli of 21 
feet The i linnl of cm h plane I* ill Inches 
anil thilr similng n| hi rl till. Tin weight 
of Ilia iiinthlm conipli li I* I iffill imirnd* 

A* will !*■ mil lei'll from tin photo 
graphs thin low mm htne I* rodlenll) ilif 
ferent from tin former t'lirtl** inllltan 
biplane The use of H catered fuselage 
1* III imrtlnl fnlUUmeiit of tlm nriin u 
quIrenieiilH. and till*, together with the 
plarlnii of the iwwtr plnnt and pro|*>ller 
In front follow a European practice The 
compute coierliiK of the fiiHplnicc to re¬ 
duce head realHtnnec and the iiminglng 
of the radiator and motor In front, with 
a bonnet ulmllar to that uneil on autumn 
biles la dlMtliK.ll) mnel mm regards a Cur 
tlm* machine The wings are niHili up 
each III one pleee liiMload of In a**lion* 
an heretofore and they are bo net tluil 
tlielr front and rear iNlges form a alight 
dihedral nnglc exli nilliiK Imclcward from 
front to rear Thin form tend* to glie 
the machine u Certain degree of Inherent 
fore-and aft Mtalillll) Th* unit coiiHtrui 
tlou of each whig anil the method of HI 
tlUK tho tall, rudder etc make It (m-* 
alble to takd a|mrt the linn lilue or pul It 
together again In Icmm than half an hour 
One of our IIIUHtrntlonM hIiowh thi four 
wrlngM placed bealde the Imd* when the 
macblue la to he towed mei the road 

The three-wheeleil chassis Iiiim n Unix I 
mum width of 00 IucIicm rediicul to 42 
Inches ul thu fnat'lnge while the iniul I* 

00 IncheK The liod) 1 m wide enough for 
two men to be seated In It com fort a lilt 
and then* Im a panel reiiioialile from tin 
lower plane on each aide of the bod) In 
allow the is-euisiuls lo liMik directly down 
ward If tin » mo deMlre 

Eaeli ailator Iiiim a w'lHirule control 
wliael mo tluil either mail or Isilli lo 
gether cun drlie the machine V 40-gal 
Ion guMollne tank In placed under tin 
MeatM, hut for niunliig the aeroplane n 
■null 2 gallon lank on Ihu diiNlihonrd In 
kept Piled h) means or u Imuip ilrlien 
from the engine V glima plate In the fm-i 
of thlH lank ninkcN It pokmIIiU* to see at 
all Mibcm the amount of giiHollue In tlie 
tank and whether ur uot the inunp In 
working Should the Htippl) from the 
main tank ceaw> bi throwing h huihII 
lever and Riling a few strokes of a hand 
air puntp the gai«illn« will flow from the 
main tank Ii) means of air iireMMiire deiel 
opod tliereln Another cunieiilenee Im the 
carrying oil of the oil and mnoke from the 
engine below the body (>) meauu of pipes. 

Tlm up-cur\ed dnah lu front of the ail 
atom dlrectM tin blast of ulr from tho 
pro|H>llcr above their beads, also Althongli thl« lu the 
largest machine thiie far built by Curtiss, It can lie 
knocked dow n and (Nicked 111 three anull Isixes lu short 
order To eolbi|)Hc any of the four wing" cumpletel) ho 
that they will All a space but six inches wide It Is 
only necessary lo remote four holts. 

The new mellusl of wiring and bracing used In the 
fuselage does not re*|Ulre ant boles to ho pl< reed In 
tbe main longitudinals, which an* nude of white Sprue* 1 
and which taper from the rroin to ihe rear The body 
la so light that It supports Itself a light skid I sing 
placed under the tall for protection onl) In making a 
bad landing The head reslatonoe of this machine ban 
beeu reduced ho that tlie machine Is aa fast gs uny of 


A Canadian Arctic Expedition 

V IL1IJALMI H HTKKA'VMHON, well known for hla 
explorntlona along the Arctic shores of BrltlMh 
America und for his dlscmert of I lond Eskimos, has 



Just purchased for this purpose, and to upend about 
three and a half years lu tbe Arctic Dr D. 1L Ander¬ 
son Is lo be second In command, and the scientific staff 
will itroliably consist chiefly of Canadians. Tbe region 
to lie explored Is tbe largest stretch of completely un¬ 
known son or hind lu the northern hemisphere. Oer- 
tnlu |lectillnrifles of the tides seem to Indicate that It 
contnlua extensile land areas. On the eastern border 
or this region la the supposed location of 
(rocker Laud, which was sighted hi 
i'enry on bis Journey to the polls and Is 
to be sought h) Macmillan's forthcoming 
■Crocker I-and Exiwdltlon.'* It should 
also lie noted that Amundsen's projected 
drift across the North Polar Basin will 
probably carry him info thin unknown 


Htefausson hopes to laud at Prince 
Patrick Island Dcxt September and estab¬ 
lish Ills mala base nt Land's Rnd The 
ship Is to leaie him here, return to drill 
xntlon and thereafter (o nuke yearly 
i talts to the liuse Of course any such pro¬ 
gramme Is liable to be more or lew modi 
fled by ice conditions, k nan I und n Rad 
the party expects to make sledging Jour 
neys In inrlous directions over as much 
as possible of tbe million square miles 
Hint lire now a blank on the map. 

Tlie ex|iedltlon will lie equipped with 
a powerful wireless tell graph ontflt, aud 
It Is luqied that the base station will thus 
lie kepi lu constant communication with 
Ihe world This might not to be difficult 
since the ('hiihiIIhii goiemment Is now as 
tnbllshlng a chain of wireless stations in 
Ihe hir north of British America, luclud 
IllH oue at Hersehell Island, at tlie month 
of the Mackenzie Itlier It 1s also pro¬ 
posed to carry a wireless outflt on tbe 
sledge In order to keep the explorers In 
Imirh with their laise. A moving picture 
mnclilnr Is lo Is* lueliided lu the equlp- 
raeul of the expedition 



Ml 


for some time been planning an expedition to 
new lands lu the vast unexplored region lying to tbe 
north of the Beaufort Sea aud the Parry Archipelago. 
He recently secured the financial backing of the Ameri¬ 
can Museum of Natural History, tbe National Geo¬ 
graphic Society, and the Harvard Travelers' Club; 
shortly afterward was Invited by the Canadian gov¬ 
ernment to undertake the Journey under Its 
and at Us expense. He has accordingly Lean 
by the three American societies and the expedition win 
sail under the British flag. Btefansson U a Canadian, 
by birth, bat was educated in the railed States. 

The expedition is expected to sail from Qajulmault, 
B. C, the latter pert of May on the whaler “JCwflnh," 


Court Dec idea Against the Taggart 
Dental Inlay Patent 

II Inti rest Is taken by dentists 
tin dn IhIiiii of Ihe Court of Ap 
penis of the District of Columbia voiding 
Ihe Taggart patent, No. ST48TS of De¬ 
cember 3rd 1007 U|H>II a tllvbdoiuil a|>- 
p Hen I Ion flli-il Julv 12th, UNIT, of original 
application tiled Jannnn 12th 11)07 This 
decision the opinion In which was ren 
llercd by Mr Justice Bobb, reverses the 
decision of Ihe Nupreme Court of the Ids 
Irlct of Colombia, which decision sus¬ 
tained the Taggart patent Defense was 
made list the laveiitlou had prior to I>r 
Taggart’s Invention been tanght, used 
and oiwrated, Ht least two years before 
the filing of Ihe Tuggart application for 
patent The Court said that it was fully 
persuaded that tbe evidence allows beyond 
a reasonable donbt that for many years 
prior to the tiling of tbe application for 
patent the process of making patterns 
and molds for dental Inlays and the like, 
as expressed lu tlie claims, had bam pub¬ 
licly practised uikhi many occasions, and 
that It was of no possible cousaqueoce 
that by the use 6f Dr Taggart’s machine, 
gold Inlays and tbe like might be pro¬ 
duced more cheaply and rapidly than.they 
were produced by dentists who bad testl 
fled in the case. The Court goes on to aay that tbe 
art of producing metal castings by mngpa of a mold 
formod of a wax pattern la very old, was praetlssd by 
the ancient Greeks and Romans, extsnslrsly used la the 
producing statuary, and la known aa 


but the Circ perdu or “lost wax” p 


y of Lyua, Pruae, as a part 


llvctaity of 
of tbe general inrtnotion tea 
iW tbe payment of a. protom* and an aaristabt haretaren 
raised by the local ohambar of odnuHttm aro m tms»- 
toward matn tai lin g «t» sepnaanay of Lyon fa th» aUk 
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The Growth of a Great Navy 

How Germany Has Advanced to the Second Position 
By Percival A Hislam 
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nlilIw launched fur Uermany from 1B0D onward have 
actually i acceded In average displacement the veaal* 
Immehcd for the Brltlah navy It hua been truly Raid 
Him u halite fleet 1 h not made In a HblptralldlnK jure! 
or alongside a dockyard wall, Iml on the high wus, 
nud If the German fleet be raeaenred on this hauls, lta 
progress will lie found no leaa striking. In 1902 the 
11 lull Hea Fleet” constated of N tmltleshlps, 2 urmored 
f miser*, and 22 destroyer* To-day It consist* of IN 
laittlealiliM 4 armored cralner*. 12 eniull cruiser* and 
lit) destroyer* and by 1014 It In to be Incretwud (under 
the provision* of the recent iimendnient to the navy 
luwl In 213 luiltlealiliM. 8 battle and armored cruiser*, 
is Hnmll crulmra DO dealroj era, ami 54 Hubuiarine*, 
nil of which will be permanently In full mnimlKKlou. 

Nnlunilly, the rlHc of flcnuany at aco la felt much 
more kcuily In Kuglaud than In any other country, if 
only beciuiNe a dlatanee of no more than 10(1 niUea 
separata! the principal Herman irnval bane of ffll 
helmahaveii from tlie English North Sen count. 
Whither Otrmany hopea Home day to become the 
world’* principal uhvbI iniwer (and the Kaliier ha* 
wild. “The trident of Niptune mn*t lie In our del," 
mid “Our future lie* on I lie water’ ) i* a |*>l)tleal mat 
ter that cannot lie dlwuawsl here, hut *he him at any 
rale made amh progroK* In thut iltrei tlon ttial hIocu 
I tkM Gnut Britain hna lioen conqielled, In order to 
preaerve her auporlorlty In hor home aena, to withdraw 
111 iHiltleHhlp* from foreign station* (14 from the Medl 
terrHiieau auil 5 from tho Pacific) and to concent rate 
prtHtlcHlIy the whole of her resource* around her 
Nhnrc* 'I lie extent to which Germany ha* actually 
Improved her position la shown very strikingly la the 
following comiwrlaon between her fleet nud the Urltlnb 
In lull and at the present time In (he principal i Inane* 
of hIiIiw, exclnding In all cases vessel* launched over 



Battleship* 30 10 

Battle cruisers 

\miored cruiser* 10 4 

Protected cruiser* 17 17 

I lestroy era 120 37 



Wlieu the original dreuduought was laid down In 1005 
It wa* claimed In Knglsnd that the new type of ship 
would not only strengthen her imeltlon very greatly 
against other Important naval power*, hut that smaller 
nation* with pretensions to a fleet would bo quite 
driveu out of business. This Is very far from being 
the actual result. Homo of tho minor nation* that had 
not laid down a battleship for a quarter of a century 
or thereabout are now engaged In more er to** timid 
IIouh dreadnought programmes, these Including Braxll, 
Argentine, Chill, Turkey and Spain Ho far s* tier 
many wua concerned. It enabled her to start afresh 
with a tlean stale, and although It Is true thut the ap¬ 
pearance of the Ureadnoughl’ paralysed the ship¬ 
yards nf Kuroiie for nearly two ytwrs, they were merely 
pretinring themselves properly for tho struggle liefnre 
lliey startl'd ou It The reault 1» that while England 
eorapleted seven dreadnoughla U'fore Germany com 
pleted one, the latter nation has completed II since 
11X18 to England's 11 

Matin, until the Dreadnought' appeared Germany 
hud been content with comparatively feeble ship* The 
battleships she launched between IHI2 and 1D0] car 
ried nothing larger than the I) 4-lm h gun mid the ships 
of the ‘ Deutschland” class, the Inst of Germany s pre- 
dreadnoughts, displaced only WHO tons aa compared 
with I he 1B.500 tons or the British ‘ ford Nelson*,” and 
the 16,000 of the “New IlauiMhlre*.' The first Vmcrt 
ran dreadnought* were no larger than the New tlniup- 
Hlilrea," mid the step Iwtween the ' Isird Nelson and 
tlie Dreeduonghl” was only 1,400 tons, but Germany 
JnmisMl from the 13,040 tons of the Deutschlaud*' to 
Hu ls.000 of the Nmwaua.” an ndvanco of 42 per cent 
This phase of German progress Is shown In tin follow 
lug table which gives tbo average tannage of Imttle- 
*Ii1|m launched In aucces*tve years 


1005 


ions 

I'XXI 

11110 


American British Oerraaa 

14,800 10300 I 1,040 

10,000 10,000 ] 1,040 

18,000 

17333 19350 18,000 

30,012 10370 22 440 

21320 20,833 22,440 

20,000 22,940 24,110 


Thus whllu American designs have gained and kept 
a cmialdcrnhli lend over both nations' ships, those of 
Germany have udnpared with British veasela, risen 
front an Inferiority of 1310 tons In 1000 to a auimrlnrlty 
of 1,170 tons In 10L1 On the other hand, however, 
German designer* do not seetn to have the knack of 
converting tonnage Into fighting power Their 24 110- 
ton Nblpa of the “Kaiser' claim mount only ten 12.2 Inch 
guns In their main battery, representing a broadside 
tire (over a limited angle) of B310 pounds. The corre¬ 
sponding British shtpa have ten 183-lnch on the center 


line, with a broadside of J‘2300 pounds, while the 
American ' Wyoming*” have a broadside of 10,440 
pounds, and the “New Yorks,” 14,000 pound*. The der¬ 
ma u veasela have a Urge anti torpedo battery—fourteen 
0.9 inch and fourteen 34-Inch, aa compared with twen¬ 
ty-one 5-Inch In the American, and sixteen 4-Inch In 
tin British ships, hut while a battleship Is, of course, 
a compromise, the battle gone of the German ships of 
the Kaiser' class give 407 pound* of broadside for 
every 1,000 tons displacement as compared with 529 
pound* lu the British ‘King George” class and 016 


The Gorman navy uow comprise* 8 battleships and 
3 cruisers of the dreadnought type In service and 9 bat¬ 
tleship* and 3 cruisers in various stage* of construe 
tlon Tho four earliest battleships, "Nasaan, ’ "West 
fsleti,' lUielnlund,' and ‘ Pusen,” were launched lu 
1008 1 hey displace 18,000 tons, and with red procat 

Ing engine* of 20,000 horse-power have steamed from 
201 to 214 knots, whllo their armament consists of 
twelve 11-lnch, twelve 5.0-Inch and six toon 3.4-Inch 
guns. 3hey were followed by the 'Helgoland,” ‘Tbttr- 
Ingeu,*' ••Oslfrbs.Lnud,” and Olileuburg,’’ launched Id 
1000-10, and displacing 22,440 tons. Their armament 
consists of twelve 122-Inch, fourteen 5.9-Inch, and four¬ 
teen 7 4-Inch guns, uud their speeds (with 25,000 horse¬ 
power) range from 20 8 to 210 knui*. Those eight 
ship* have their big guns arranged very Inefficiently, 
there ladng only two turrets im the center line and 
two mi either Iwam, ho that only eight guns bear on 
the broadside. Thus It happen* that the broadside Are 
of the Nassau' (18,000 tons) Is only 0,080 pound*, 
while tbat of the ‘ Michigan” (10,000 ton*) 1* 0,000 
pounds The main armor belt of the first four German 
ship* Im 0% Inches, and of the latter four, 10% Inches 
thick, reduced In each cose to 0 Inches forward and 4 
Inches aft 

The battleship* under construction fall into two 
groups. Tile first comprise* the "Kaiser," “Friedrich 
der Grosse” (laith under trial) ' Kalserin," ' Kflulg 
Allan!" uuil I’rlnxngi>iil Lnltpold," having a displace¬ 
ment of 24 110 tons, a designed speed of 20 knots (the 
Kaiser” hna mHdc over 2.7 In a spurt ou trial), and an 
armament of teu 12.2 Inch, fourteen B.B Inch, and fmir- 
tcon 7 4 Inch gnus. The main weapons are in five tor 
rets, of which throe are ou the middle line, one for¬ 
ward and two aft, the Inuer of the after pnlr being 
superposed to bear astern The other two turret* are 
«h ft Melon amidships, so that thore Is nominally a toll 
broadside Tbo angle covered by ten guns is, however, 
necessarily small (about .70 degrees), and while the 
armor holt Is lnereaned to 12 Inches, It does not appear 
that very good value ha* boon obtained for tho lucreaae 
of 1300 ton* over the preceding group The ' Kaisers" 
are tbo first German bHltloMblp* driven by tnrbluen, the 
hnrue-iiower being 28 000 

Of the later battleships very llltle I* known save that 
the authorities are having n good deal of trouble over 
their armament- The vetoed* comvrned are known as 
the Eroots Welnw-ulnirg,’ Kraals Knrtorat,” Friedrich 
Wilhelm,” “Brants Bruudei|lmrg' and 8.” It was at 
flrot Intended to give them ell her thirteen or fourteen 
123-Inch guns, but this would huve Involved triple tur¬ 
rets, and these have, In Germany, proved a failure. A* 
an alternative, ten 14 Inch were decided on, but here 
again, whllo Krnpps have had a 14-lish oil hand fur a 
long time, they have been unable to produce a mounting 
that aattaflee the requirements of the Admiralty offi 
rials. There la a possibility of twelve 122-lnch to six 
center line turretB bring adopted as a solution 

America has already made the acquaintance of Ger¬ 
man battle-cruiser*, the “Von der Tann' having visited 
the boo them continent in’1910-11, while the “Molfke" 
wn* at New York recently Tho former la practically 
a copy or the British ‘ Indefatigable,' having eight U- 
Inch lu four turrets, two on tbo center line and two 
fckotowed, well apart longitudinally, amidships. Her 
torpedo defense hottery consists of teu 5.9-lnch and 
sixteen 8.4-Inch guns, while her beat recorded speed la 
28 knots with turbines of 44,000 designed horse-power 
Hor displacement Is 10,100 tons The Mnltke," her 
successor In order of building, displaces 22640 toss 
and carries an additional pair of 11 Inch guns in a 
superposed turret aft Bbe hoi made 20.7 knots with 
turbines developing 80,000 horse-power The recently 
completed “Goebeu" is similar to the “Moltke,” but has 
been credited with a maximum speed of 32 knots. Ex¬ 
perience shows, however, that German newspaper re¬ 
ports always exaggerate the speed of their new ship*. 


Comparative Dreodaeaght Strength. 

battle Gobi la Com 


Complete 

Britain 18 

Germany 1) 

United State* 8 

J*|MII 2 

Brasil 2 

Italy I 

Austria 1 

Mac)*#** thorn 


prevtM for 


Total Br osdri d s. 

170 ue 

124 » 

80 » 

24 16 

24 »' 

12 U 

12 12 

is 1011 . 


It la unders to o d that ifis Igst battle-crqlqt r to be 
launched, the “BeydUto,” will carry teu 122-tach oo a 
dtopUraaent of 27,000 ton, but of the remaining ves¬ 
sels, tha “K” and the "Erasts Kalserin Augusta,” of 
the 1911 and m2 programmes, nothing definite Is 
known. 

No other nation has yet completed a ship of tha all- 
btg-gun type 


The Ambrose Chanel m Mm 
Panama Canal 


W HEN we place two object* side by side for com 
petition, wo may be trying either to magnify the 
superiority of the one or the Inferiority of the other. 


by which to msaoure the other It la with this lost 
Impartial and dispassionate purpose lu view that we 
have placed some figures relating to the Ambrose Chan¬ 
nel beside similar figures relating to the Panama Canal 
When we learned that the broad ship channel cut 
through the shoal* of New York'a lower bay wa* 90 


yards had been removed from it, and that some five 
million yards were Mill to be dredged up, we knew 
that we had a large quantity to deal with, but how 
large, it was (Ufflcult to grasp without using a bigger 
unit of measure. After searching about fur a suitable 
yardstick, we were quite aa astonished as oar readers 
probably will be, to find that the Panama Canal is by 
no means too large a measure tor the purpuae The 
estimated total excavation of the Panama Canal will 
«meant to about two hundred and ten million cubic 
yards, or almost exactly three lime* that of the Am 
bruHO Channel 

To show what this amount of material means In 
term* of unit* that are still more familiar to a*, we 
have pictured In the front page Illustration two pyra¬ 
mids similar In form, one made of the material exca 
rated from the Ambrose Channel and tho other from 
moterisl excavated from the Panama Canal Taking 
the Hmaller pyramid as 700 feet high, or just large 
enough to reach to the top of the Woolworth Building, 
the tallest office building to the world, the haw of pyra 
mid would be 2,750 feet square, that la, each Hide would 
have a length of eleven common street blocks. 

A similar hasp or dirt and rock from the Panama 
Canal would make a pyramid only 1,080 feet high, over¬ 
topping the Eiffel tower by something like 100 foot, 
while the base would measure 4.000 feet square. 

ITow could a work of such great magnitude at our 
very door have escaped with so little comment? Can It 
bo that thing* hsik larger and more Important to pro¬ 
portion to their distance? No. This distortion of men¬ 
tal perspective 1* apparent not reel There la no 
doubt that were the work not covered by a screen of 
water, It would receive great attention and even exag 
gem tod import mice If tho same excavation were made 
to New York city, It would cut a *wath nearly a* wide 
a* Central Park, and Htretchtog from Canal Street to 
125th Htront and about 15 feet deep. But for the very 
reason that the channel has been dug under water. It 
Is not nearly no Important or difficult an engineering 
undertaking aa that of the Panama Canal Hxcava 
tlon with dredges Is far more economical th»n excava¬ 
tion with steam shovels. The Ambrose Channel wa* 
started eleven years ago, and Is now practically com 
pleted, and yet only four dredges at a time have been 
need on It, and these dredges were manned by 288 men 
altogether At present only two dredges are used to 
completing the work. On the other hand, the ex cava 
tlon at the Isthmus of Panama has required the wr- 
rices of a veritable army of men Thirty five thoa 
*and men an now employed. As a matter of fact, what 
Is left to be done In the way of cleaning up the Panama 
Canal will be accomplished by means of dredges after 
the canal to epos to navigation, because this form of 
excavation to so much more economical and speedy 

Our front page Illustration shows what an enormous 
load a single dredge will carry The dredge to pro¬ 
vided with two bins, each holding 1,400 cubic yards. 
To transport 2300 cubic yards on land would require a 
train a mile In length, or, aa shown in tha Ulnatratton, 
four train*, each a quarter of a mils to length. These 
powerful suction dredgea will take on a full load In 


to not, as ooe might npposa, a very fluid mixture of 
sand or mud and water Of Mums, the and to moist, 
but It to practically a solid land free from water. The 
•notorial in rim tons, tints** it to mod. to so hard that 


saeh aide of the hull, *0 b___ 

rided with a drag at am lownr end, Tha mixture of 
aond or mod and w. tori* pumped up by powerful cso- 
trtfugal pumps and dshrorad Into ths Um wfatoh, Mb* 
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Mb* Vtom the Una gradually an np with CM oedl- 
Mint Muff eettiee slowly, and mnch ot It In carried 
att with the overflow, » that when mod U being «x 
eetatad it taka* much longer to flu the Wim. 


At pr aa m practically all the work 1 h completed ex 
cept tor a few atono piles, and for some eacavatlou 
atlll to be done along the aouthern edge of the cbauneL 
The atooe pUee, by the way, are rather Interesting. A 
number of yeara ago, when harbor regulation* were not 
atrtctly enforced, It waa quite the common thing to 
dump hmda of atone In the lower bay Many of three 
bare been encountered in excavating tbe Ambrose Chau 
nel. The drags of the auction pi pee have opening* In 


up anything of that alas, be it atone or Iron. However, 
moat of the stonea In the atone pile are too large to 
pans through the drag. They could be removed by 
using backet dredges, bnt n simpler method wan 
evolved, t e., to bury the atones where they lay To 
do this botes from ten to twenty feet deep are dredged 


boat with Ita water jets loosens the pile of stones, 
letting them fhU Into the grave dog for them 
The dredges are capable of excavating to a depth 
of sixty feet. The depth of the Ambrose Channel, bow 
ever, la 40 feet below moan low water The width of 
the channel, an wo have stated before, 1* J. 0 UU feel, and 
the banks at each aide hare a 10 per cent slope 
The Importance of this channel lu term* of the ton¬ 
nage of shipping that paaaas through It looms vary 
large Indeed. It has been estimated that for the first 
few years, tbo total tonnage of shipping passing 
through the l*anan>H Cauat sill nut greatly exceed ten 
million per anuum. In 1090 It will pruliably reach thlr 
teen million. Just bow much shipping imsses up the 
Amlinwe Channel, U la difficult to determine. A record 
la kept of foreign vessels entering and clou ring the 
port of New York, bnt no record Is kept of const wine 
shipping. Tbe tonnage of shipping engaged lit foreign 
trade amounts annually to about twenty set on million 
and practically all of It comes op through the Ambrose 
Channel The coastwise tonnage Is considerably more 
than this, bnt how much more no oue can stale defin¬ 
itely For this reason we have left It out of cotwldcra 
tton In our cumparlsou, and hate shown a single ship 
of ten million tonnage capacity representing the ship¬ 
ping that will pass through the I’niiamn l-siml and a 
twenty-seven million Ion ship representing the foreign 
ablpidug passing up through the Ambrose Channel 
It Is a pity that a waterway of such great Importance 
should have no visible banks. I*ussengers who go 
through the Panama Canal will ever praise the engt 
users who carried that grant work to couiplitlon, as 
they see the enormous cut of Culehra, the huge l.atuu 
dam, and the massive concrete locks. Hut the far 
greater number of lMsseiigeni wlin lake the trip through 
Ambrose Channel to or from New York city will remain 
|>erfeetly oblivious to the magnitude of the submerged 
canal beneath thorn, and to the long years of tedious 
work spent upon It by devoted engtueera. 


The Current Supplement 

I N an article on Modern Microscopical Optics C Meta, 
In this week's Issue of the Hi'ppijsiiekt dlscumee 
the limitations of the microscope, and the refinements 
In Its optical system Introduced by uio<ler» practice. 
The English correspondent of the Hcntrrririi Amsskan 
describes a remarkable aerlul ropeway for tourists' 
service in the Tyroleee mountains.—An Imisirlaut art) 
cle dealing with Methods of Fire Prevention tells ns 
of tbe excellent work done by the British authorities 
In this direction —T»r B. C Benner tells us ' Why 
Bmoke la an ludnstrlal Nuisance''—' llow to Make an 
Electroscope’' la the title of an article by C a Ben 
bam.—Mr John Jay Ida, familiar to our readers as the 
author of n ntunber of articles on tbe prlndisti types 
of aeroplanes, desert bos for os the Moraue-Hanlnler 
monoplane, the bolder of the world's height record.— 
Prof. II C Jones of Johns Hopkins University writes 
on "Electricity and Chemical Action," a subject which 
ho In peculiarly qualified to tnaL-r-B. B. King Invest! 
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Panel Pact Huapen 
ntenet In parcel poet appliances will be height 
by tfe* report that Footmaater-Uenenl Hitch 


era art Intended partly for experimental purposes and 
an* made to nast They an constructed of canvas and 


b* wellapaafl have beat ftttnd In moat cases too fragile 
■o that acme of the type have Mod purchased aa yet 
Mhuiy ftna of a ril n p o ftl a contalnera might be devel 


(Horrpfipnuiienrp 

[The editor* ere not rraposet&le /or tUUemonit 
made Is the corretgondfnce column Anonymout oom- 
mnntration* cannot be conitdcrcd hat Ikr sowc* of 
correspondents will be withheld when to desired.] 

Spring Wheels 

To the Editor of the Bcinimnt Amnii an 

Referring to tbe letter In your taut* of February 1st 
entitled “Fallacy of the Spring Wheel,” Mr Fischer 
states that the spring wheel will never become a prac¬ 
tical success, his reason hqing that the springs in the 
wheel must undergo so many more flexures than the 
elliptical springs of tbe ear 

This ii of course true of a groat number of spring 
wheels, but the obvious answer is that if the flexures of 
the spring* in the wheel ora in excess of the elliptical 
springs, the spring* must lie so planed in the wheel (hat 
no flexures occur la excess of the flexures of the elliptical 
springs. 

New York city Harry E Sip* 


The Bow Rudder 

To tbe Editor of the Hxikntivk Amkhii an 

In your issuo of January 95th, answering the letter of 
A H Klehl, you make the following statement "The 
how rudder is in use on ipeeial types of vessels, particu¬ 
larly on ferryboats, tile firai tits Is lug common in Anuri- 
nnn harbors' 

All of the ferryboats on llic Atlantic coast of which I 
have record, ore steered entirely hy the after rudder, 
the forward rudder being locked, thereby losing tlu* 
function of a rudder, in fact Ihn forward rudder can be 
controlled only from tho after pilot houso 

1 buliovo that under certain common conditions of 
current, the bow rudder noilld bo used with siicue**, liul 
I have yet to see one in operation 

Princeton, N J Riihwki.l Davis 

Position of Projectile* In Flight 

To the Editor of the KciBNnpir American 

' The Might of Projectile* " Re article of Hidney Bal¬ 
lou in jour issue of December 2lst, 1912, page Wl 

lils aeeond paragraph is os follows "If a projectile 
rotated on an axis almolutelv identical with its traje* torj, 
the criticism would he sound, but it is just the slight 
departure from this condition that causes tho drift Tho 
moment the projectile leaves tho gun, thi force of gravity 
begins to pull it away from tlm path of the axis of its 
rotation, and this slight deviation is enough to make the 
analogy of tho baseball applicable " 

It might be well fur Ihe writer to polut out the analogy 
referred to, i«|*S'ially since the drifts of a baseball and 
of a bullet am in opposite directions os pointed out h> 
Twining and especially since Twining states that the 
causes of the two drifts are entirely distinct and different, 
in other words, that there is no analogy whatever 
Red Deor, Alberto. C C Chant M D 

The Nature of the Patent Monopoly 

To tin* Editor of the HrisNTivu Amkhii an 

Kigurding the proposed legislation for eradication of 
I lie monopoly element from our patent law* 

Would It not be woil to consider with exceeding care 
the matter of this alleged monopoly element, anil to 
demonstrate conclusively its existence, isifore mining 
Ui eradicate ItT 

While in a general way it might bo admitted by some 
that tho inventor is a producer, there appears to he no 
Intelligent understanding of the fundamentals of this no 
important subject, and the general opinion appears to be 
that in granting a patent to an inventor, society confers 
upon the latter a favor, a bonevoicnoo, and at the expi use 
of snainty, for which gratuitous gift the inventor is 
obligated to society, as, for instance, he would bo should 
he receive free a valuable franchise, by moons of which 
franchise he might live in Idle luxury at rho expense of 
society In short, the Inventor is considered, whatever 
attitude toward him be prof cased, a priviUged seeker, a 
driver into the "pork barrel, ’ a monopolist, and a black¬ 
mailing grafter 

It is denied that the inventor is or nan be a producer, 
ho ia considered merely a fores taller, an appropriate of 
natural laws In justice free to all, fur that do man nan 
produce by mental exorcise alone 
This Inventor, who may be without hands or feel, soys 
to society, after fitting for years in exhaustive thought, 
“I have produced a mechanical design which, expressed 
materially In the form of a machine, will save the labor 
of a thousand men, enriching society hy the labor saved 
What will you give mo to diariose it, and how will you 
guarantee payment?” 

Society at pres en t replies ‘In tho first place, you ore 
a liar, you have produced nothing, for you have neither 
hands nor feat to produee with Secondly, you are a 
thief, bona* you have appropriated and bold secret 
pommdam «f ear natural righto, but, an we know bo 


means by which we may forcibly dispones* you end 
recover three onr tights, and as we greatly desire pos¬ 
session of than, we will agree to pay your blackmailing 
claim, by granting you a patent right upon the design " 

But, if tbe inventor cannot produoo without limbs, 
how can he steal without them, and what thing err- 
nomlcaily has ho stolen from ms lely? 

If all the wheat or cotton be gnthensl inti* the jhikiu-s- 
sion of a fatten or a Sully, how con monopoly result front 
suoh concentration the wheat or cotton l**ing a lalmr 
product and therefore property7 How can more tiion 
temporary Inconvenience result |inn idisl thi land Trom 
which the wheal or rotten was produired hi still ai-ccssi- 
ble to society for tlm production of a furthi r supply of 
tho desired produi t? 

Thought applied to language produces word combina¬ 
tions or literary designs for the expression of opinions or 
ideas Unless title to language In conferred upon on 
individual, so that he alone may product literary designs 
how con monopoly result from anv individual possession 
of copyright* on these literurv designs, which right* con¬ 
cern a labor product* 

Thought, applied to tho laws of mechanics, produces 
mechanical designs, which expressed materially are valu¬ 
able to soeiety Unless title to tho lave of mechanic* bo 
conferred u|ion on Individual, so that he alone may pro¬ 
duce mechanical designs, how can monopoly result from 
individual possession of patent rights on those mechanical 
designs winch patent rights concern a labor pruductf 

A chemist burnM the midnight oil in useful research 
for fifty years while his fellows corouso Fooling his 
energies wnakcu, ho writes the results (m a few hours 
perhaps) of his y car* of studv i opy rights and rests from 
lalmr upon the salt of his Issik There are manv — len 
millions of people sufllciinlly hardy to dim (hat this 
writer Is a producer, und to nss< rt tin equal right of the 
public to publish ami mil tins mans Ismk without pay- 

The mu iilur whom is undoubtedly tlm most exhaust¬ 
ively cousuming and poorly paid of labor, ho bung wi II- 
nigli universally a loser physiiallv and financially pro¬ 
duces his mis haninal design hv years of ixinm lentious, 
grinding slavish imntal toil und llnunria] expenditure, 
while tlm publiL idlv uwail his product, whutiupun l.hcso 
latter, loo loxy lo produce their own designs, or too 
grafliiigly dishonest to acquire them bv purehnsc, pro- 
oeod to slanderously declare bun a grafter and to actually 
demand equal right* with him in Hie use of Iiih product 

I must deny Hint the inventor is a grafter, and that a 
I latent momqsilv mr existed or is possible of existence 
wliile the liusio laws or mechanics an mnintomcd freely 
acocHHihk to ms It tv for the production of mechanical 

If Congress, then fore in well-intentioned ignorance, 
or at the behest of selfish inti rests legislates away from 
the inventor Ilia property rights into the bands of non- 
producers Congress will be guilty not alone of ronflsea- 
tion. but of the virv w >rst sort, Iwxnuse conflmxl to a 
particular elnas 

It will dlsoourngi unto death the invintlve art tlu 
most useful of arts, and when oil too late, society will 
realise tlial in thus socializing tho product of the inven¬ 
tor s toil greed has at lost hurst the bog 

Newark, N J J H Ruhuv 


“ Snow-rollers ” 

To tbe Editor of the fk utNTirir Amkhii an 

The little arthle ‘Wind-rolled SiiowIioIIh in your 
issue of March 1st ia an interesting (ontnbution to a 
subject with which meteorologists are tolerably familiar, 
but apparently the scientific world at large is not 
Snowballs of the character desorilied are known tix h- 
nically as "snow-rollers " (Nee the Supplement to the 
Century Dictionary ) It is likely that some of your 
nadera will be glad to be rvfimxl lo further literature 
on tbe subject 

The most extensive account nf snow-rollers in the 
English language is that given in the Quarterly Journal 
at the Royal Meteorological Hocutv vol II 190S, 
pages 87 to 08 This is mainly a compilation of accounts 
of the phenomenon pnviously published in srlentiHe 
books and journals, and is illustrated Some of these 
accounts appeared in the Monthly I leather Rcruir 
(published by the U N Weather Bunau) 

Probably the moHt ini|Nirtant contribution to the 
subject of snow-rollers Is tlx article Hchnoewslr.cn 
by Rudolf Meyer in horrrepnnitemhlail lice batur- 
Jortchcr-i crritu tu Riga vol r >2, 11)00 Tins gives a 
list and analysis of all i ones known to the writer lietween 
the years 1H0H and 1901), and is accompanied by a 
bibliography whu h lists to previous papers on the 
subject, m m veral languages 

Hnow-rollnra wore observod in Morris Counlv, N J , 
w January 1809 by Rev D A Clark, when it is stated 
that “tbe whole landscape was covered with snow-balls, 
differing m sixe from that of a lady s muff to the diameter 
of 2\i or 3 *eet, hollow at each end to almost the very 
center, and aU as true as so many logs sha|s>H in a 
lathe.” C Finn nun Talman, 

Washington, DC. US. Weather Bureau. 








>nly does the Omermuent 
purrlium-rn nf diamonds 
dealent tin aa well and 
utly on the lookout (or ] 
realising that It la to 
■el to report anj stone* £ 

>ut pajlng the required 
lore, to make It unprofitable lo u 
lo the country, the tariff on them 
year* ngn from 28 per cent to 10 


Stamping Imported clean after they bare bees thoroughly lai 


rofltable lo emug Into New York from foreign porta must be examined, 

iriff on them waa During the year 1011 does to 700,000 oaaee of merchan 

sr cent to 10 per dlse, repreeentlng merchandise worth a billion dollars, 
paaaed through the Appraisers' Stores, and the goods 
of work Involved varied all the way from a toothpick to an automobile, 
nter thin country and from a rare tapeatry to a dead Chinaman's queue, 
((ipralsem Stores A sample of literally everything under the sun finds 


>f New York The building la Its way at one time or another into the Stores, and a 


matter what its character may be, whether a flfty- 
karat dlsmood or a penny doll. It must be gravely 


10 per cent of everything that e 


furniture Professionals ns well as ama 
tear collectors are duped by clover 1ml 
ration, and frequently It la not until the 
examiner in the Appraisers’ Store* deter¬ 
mines tile period to which the article be¬ 
longs that the purchaser discovers that be 
has been swindled. Usually the examiner 
enu tell at a glance to wbat period an 
article belongs. He la not fooled by arti¬ 
ficial weathering or liy bird-shot Bred 
Into the wood In order to give It a worm 


eaten appearance, but be Is puxsled 
sometime*, wlien he finds that around a 
small lurtlon that really la antique, parts 
of a more recent date have been applied, 
or modem wood and varnish have been 
used to restore a wrec ke d piece of old 
furniture 

The examiner who has to appraise the 
wort of artists baa an exceedingly difficult task. la 
many cases it la not at all easy to between 

spurious and genuine old muster*. The wort of thaw 
examiners is of undeniable value to the country In pre¬ 
venting the Importation of eonnterMta. 

Similar protection against fraud la found in the cue 
of ten. No duty Is levied on tea, but all tan mat be 
examined for purity before being admitted Into the 
country In the tea room of the New tort Appraisers’ 
Btorw a hundred tbownnd samples of tea amt be 
tetfed per yux, which repre u Bt e on Import ot mm 
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examiner then 

calm according 
the tea After the (finding In dune the 
aamploe are thrown away and the cui» 
turned upside down (o hIiuw the Identify 
log unmlierK All the samples on one side 
of I lie atandard arc pawed hh good tea, 
while thoae on the other wide arc rejected 
To make mutv that uo error hue been 
made the teat la rctieutcd with a wound 
aet of samples. In order to detect am 
pigment uaed In the tea the leimH uri 
manbed on a piece of white |*il>er, anil 
then the paper la examined with a micro- 
•cope for faint apoU or coloring matter 
The testa are very rigid and thorough 
and the United mates may pride Itself oil 
having nothing but pare ten to drink. 

Per ha pa the most tedious work at tin 
Stores Is the testing of sugar The tariff 
on sugar deiienda upon tho proportion of 
cane sugar the samples contain This Is 
determined accurately by means of a 
polurlscope which analyses Hie light that 
passes through samples of the sugar 
syrup When a twain or light Is imssed 
through a Nlcol’n prlam the transmitted 
light vibrates only In one plane When 
this polarised light passes through the 
syrup Its plane of \Ihrutlun Is distorted to 
a certain extent depending upon the qnal 
tty or nature nr Ihe syrup nnd on the 
length of syrup ll must poaa through 
By comparing this distortion with a cer 
tain atandard it is possible to tell Jnsl 
what proiKirllou of cane sugar Is couUtlued 
In the syrup To prepure the Hampton for 
the polarlnrope fixed quantities of sugar 
most be carefully weighed, dissolved In a 
measured quantity of water, filtered and 
decolorised The work la \ery wearisome 
and trylug, with no variation to relh ie 
the monotony In the case of sugar only 
samples are hronght to the mores, and 
as a check upon tho examiner, two earn 
plea oat of each barrel are given him 
Bach sample bears Its own number but 
the examiners have no means of deter¬ 
mining which two came out of the same 
barrel Nevertheless, Ills work must he 
so aeon rate that when like samples are 
paired again the readings will be prac¬ 
tically identical. 

The laboratories of the Stores an also 
kept busy with quantitative analyses of 
various chemical products, particularly In 
the search tor alcohols In medicines, etc 
There Is also a section devoted to metal 
Itugkal analyses. 

Obviously it would be i mpo s si ble to 
examine every article imported into the 
ooontry, and ae It Is the practice to bring 
at taut tan per cant of a shipment to the 
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Analyxlsg drugs and medicines for Smuggler’s vest, thirty six pockets for 
adds, alkalies, oils, etc. wstchcs and jewelry 



lire slilpnu lit must Is- mlinilily scrutln 
Uod ami appraised III 1 III cum of loaf 
lohacco for liiNtniin mr\ iuicKiim. must 
lie o|ieiiod In orili r lo ditiriidue whether 
llio leayos Hrc mmkI enough to lie used for 
wrspiicrH which must cum a duly of one 
dollar and eighty llu> wills m r pound or 
wholhi r tin \ are 111 only for fillers, which 
|ioy thirty llio mils dull ( irluln cIussoh 
of lolaicco which art ohyliuody Inferior 
ilo not rnuiL III for stub cun fill ixiimlua 
Hi >ii hut In Hit eiist of ( alia n tobaccos, 
a hundred jn r ii in iiuinI Is brought to 
the Stores. In ilie appraising of cigars, a 
vi ry careful mind and ostluiuli of wilght 
and viilun iiiiihI Is- obtained fur not only 
must llu tariff la c-nlhilcd but tho boxes 
or bundles iiiiihI |miv ii IoIiiicco tux 

We cannot gn Inin nil the di tails of tho 
work at llu Appralsi rs Stores but wo 
Imvo miiillonisl enough lo show that It 
Is of a most exuding mil art Wo must 
also ]hiv n tribute lo the high ihar 
actor of llu nun employed In ibis work 
It Is hnrd to unilorstiiiul liow the Omirn 
nient enn nfford to litre »o many experts 
Is n matter of fnct Illy salaries arc not 
at nil proporllnnnli lo llu i x|s-rli nco and 
■liiallty of work 1 mini idly un examiner 
slcisi mil of tin stores Into a imsltlon 


hat In has Isvn re- 
cnimi lit However 
c coiitiuL to stay In 

u.rk and find it full 


times grenlir tliii 
celylng from llu 

the Appriibsrs 
come devnlisl In I 
of never-enillng I 


Artificial Marble 

T I1R following nrc direct lulls for mak 
lng artlUchil uiurhle 1 llurnt gyp 
sum Is saturated with n hoIiiIIoii of lime 
In alum wntir hurur again ground flnelv 
or rather pulvcrlrtd adding 1/12 by 
weight of the gyimun of alum and cunt 
In the mold These harden very slowly, 
lull attain tin hanliii-ss and Iranspareney 
of marble Idffinnt plginoiils may be 

added to nhtnlii different colored marbles. 
2 I*lcccs of burnt gyiisum ihe slxe of a 
list are pul for 1 hours In h 12 per ceui 
solution nf alum In vvntcr of a lemiiera 
turo of sfi to 101 deg kahr burnt again 
pulverised lidding 1/1*1 isiwilirisl alum 
and lastly worked Into molds with water 
ciaitaliiliig 1/10 sal nmuiunlui for mi It 
|mrL of gyiMiim (last lugs made of lids 

combliiHtlun notes-HS gri-ul liiirdness ami 
brilliancy and It may, therefore he used 
for fine statues—\r mutt hr) fads spin sod 
Er)akrn*gc n. 
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Power from Kerosene 

A System Whereby Oil, Kerosene, and Distillates are Used in the Ordinary Type of Gas Engine 


rpm inti nim nt 
a € || a iikIim II >1 


111 prlwlpl* from (Ik u» 
hum ur liinkM Ills dim 
oil without •wurllkliiK 
the biHt gus engin.'* I 
nlii|t 11 liau win Id w lilt 
lo Hie 1.1 in ml ill ill mil 
*1 mi ted ftoin a Ioiim i i 
dm 11 Iihiu if 1 hi s II 
txplHlll* I hi prim l| I f 
lhi Si-ii r puli nt- 1 
dlffti fiom tin fniiilllii 
IHinl mid llu mi| ulalii 


i ii idiiinlid hv urn to Inlonial 

iu.li Ith funilllHillt with the 
to ihuiaml an ill iiucliii that 
iiiitlru piaitkp I rohulilt the 
i such dWtlmtlnn aa lohu V 
milt f inuulatloii of tin dm. 
mid not and muat not tar> 

» engine Second onl) to that 
oven ot the miann for iinIiik 
a hIiibIp dmltahli feature of 
IIh vtoik vthkli la juat beKln 
■ isi Million ofTua mi anatti r 
llu f illott Iiik m til It ah 
iDili apiNiiiliu In No iehrn 


By V. W. Ellih and YV K Dray 

<tUnder tractor motor equipped with the SecoTHI* 
irina at atom The cam abaft la gear dilveu and In turn 
driven both govornor and maRiietu through bevel Ream 
1 he Or ball governor, through a fli»t class lever and n 
link coupling operate* a elldthg liraaa plate which I* 
ilearlt alinttn In Hr 2 Che carbureter alt* above the 
ij linden, with thi ahoit Inlet luanirold presenting Ut 
Me optairtunlt) for the mixture lo atmtlfv before It la 


If a atnrt la not made Immediately the alphoa will not 
continue to ait and drain the chamber 

Fla < whowa the poeltlon of the valve plats at light 
load Two air luleta are than open, providing a large 
ratio of admlmdon to outlet area and thus treetlr re¬ 
ducing the rotative vacuum In the mlxluR chamber 
An the load increase*, the governor throws the gliding 
valve forward Increasing the area of the outlet to the 
cj linden lncTcaetng the air inlet in the middle, and 
decreasing or entirely cloning the air opening at tha 
right Thu* the ratio of admission to outlet area da 
< rue see the relative vacuum becomes greater, and more 
fuel in quantity though not in proportion. Is picked up 
hy the Incoming nlr and carried to tha cylinder 
A xectlonnl view fiom the aide (Fig 4) show* the 
nnniigemtiil of Ihe kirosene and water needle valves 
the overflow etc It will be noted that the water level 
Ih lower than the kerosene level The unction, there 
fore I* not greut enough, until the engine reaches about 
half load, to lift tho wnter to the point <IU) where 
It isu flow down the tube aurrotudlng the needle valve 
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ajrataa develops a brake h or sepower bow from 09 


The widest nae of this system bowovor. ban been 
made In counectlon with farm tractors. One factor) 
Imllt more than BO tractora a week as an average 
for the gear 1912. Them engines are mooting with 
universal auccem, operating on the kerosene and dlH 
ttllatea of the United States, on gasoline in Sooth 
America, and on the lighter grades of crude oil found 
in the United States and Southern Bunds A two 
cylinder tractor, 10-Inch bore by 12-Inch stroke, run 
nlng at 8TB revolutions |wr minute, recently developed 
In an ofldal contest st Winnipeg, Manitoba, 61 brake 
horse-power In an economy test with s consumption of 
OlTI pound of fuel iwr horse-power hour, and 7H.B 
horse-power lu a maximum test on O.HB pound of fuel 
This la a grade of fuel which sells at B% to 7 cents 
In barrel lots In country towns throughout the Cen 
tral States, and weighs nearly 7 pounds to the United 
States gallon. 


Recent laproreaenta in lbe Storage Battery 



Into the horlxontal position, and lies 
dose to the bone. During the firing, It 
can taka all inclinations np to 70 degrees, 
and la this way It Are* almost vertically, 
aa oat engraving shows. Ths new auto¬ 
mobile fm la meeting with favor In the 
army, and It has already shown a very 
good p erfor ma nce in the taffltary mac- 


11w aateewbUe gaa daring Irlag can take all Inclinations up to 70 degre 






























































































































eicept ii tempor¬ 
ary alovtog down 
Aa tba tagtne can 
ba equipped with 
two panada re¬ 
volving la cppo- 


due patented la th* 
tinea, la which all t 
i are printed with 


tad State* far printing railroad ticket*. Fig 1.—One of the aioat recent 
ta are nambered with one aerial aamber Fig S.—In this machine the 
r awm aerial number Fig 4 ahowa an improved machine with the caah 
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"Ml/LTIGflAPff SYSTEM mm 

^ve^feni^ ^id hinting - Balding and Sealing 



ke family 


T HE Multigraph System 
embraces many means and 
methods of aiding business. It 
would probably help your busi¬ 
ness in one or more of the fol¬ 
lowing ways: 

Producing your own direct-mail advertising, including 
perfect typewritten form-letters and real printing ; 
Printing your own office and factory stationery and 
system-forms; 

Save 35% to 75% of the price you are now paying your 
printer; 

Saving time, space, waste; 

Contributing a free advisory service in connection with 
advertising, selling and other business problems; 
Preparing your advertising and correspondence for the 
mails. 

It would seem that these 
benefits would help your busi¬ 
ness; but whether they would 
help enough to pay for the in¬ 
vestment can be determined 
only by investigation. If you 
wish further information or de¬ 
sire one of our representatives 
to call, you have only to ask. 



ra scaaas g 



You Can't Buy a Multigraph 
Unless You Need It 

You need have no fear that a show of 
interest will lead to importunity upon our 
part We will not sell you a Multigraph 
until we are satisfied it will stay sold We 
must be sure that you can use it to your 
own profit. 

Your business must furnish the facts, 
but we will gladly send a representative to 
help you ascertain them 

Begin your investigation today Get 
in touch with our nearest branch office; 
or write us direct, on your business 
stationery, for in¬ 
teresting information 


Use 


ng ini 
tie 


coupon. 


THE AMERICAN MULTIGRAPH SALES CO. 

EXECUTIVE OFFICES. 1822 East Fortieth Stract, (§EkU) 

BRANCH OFFICES—Where the M altigraph out? be tern In operationi Akron, ObIo ( Atlanta, Ga. ( Baltimore, Md ( Birmingham, Ala. I Bolton, 

-o, N Y i Chicago, Ill.; CtnciMart, O j Clewland, O i Columbia, 0 ^ DaJlu, Tex. | Davenport, la. i Denver, Colo , D« Mome*, la. ( Detroit, 

a, Aha.| u —■-»— ^ p*., HaftJord, Conn, i Houeton, Tea. t Indmnapolie, Ind ( Jaekaonvtlle, FU | Kuimi City, Mo , Lo. Angelet, CaL l 
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Impartial 

Economical 

Mechanical 

Supervision 

The Servu Recorder gives 
you supervision at all times 
over your delivery and ship¬ 
ping equipment 
The Sends Recorder super¬ 
vision is mechanical—there¬ 
fore accurate, impartial and 
economical 

The Servis Recorder tells 

you when the vehicle began 

and stopped work 

The number of hours it was 

in actual service 

How much delay there was 

in loading— 

How many stops were made 
How much time was taken 
for lunch— 

How much overtime, if any, 
was made by the driver 
Lets you know any unauthor¬ 
ized use of the vehicle. 
Permits you with certainty to 
lay off vehicles in dull season 
Raises the standard of effi¬ 
ciency of your employees— 
The Servis Recorder is self- 
contained. It is not con¬ 
nected with the running 
gear or motor in any way. 
The Servis Recorder works 
equally well on horse wagons, 
motor trucks or sleds 
It is the one dependable de¬ 
vice that never rails. 

What the Servis Recorder 
has done- what it will do for 
you—will be gladly told upon 
request That it will save 
money for you is certain To 
inquire how will not obligate 
you 

We invite correspondence 

The Service Recorder Co. 

2226 East lOStk Street 

CLEVELAND, OHIO 

Smack** kTwJy. CM** 

The Servis Recorder has been 
adopted by mom than 35 Railroad* 
for uk on twitching and bander 
locomotive*. 


The Industrial Need of Technically Trained Mm-L 

Bdeatlfle Maa state arias sad tho OwetwMe Ik OCars 
By Waldemar Kaompffart, MaiSftis Editor sf ths BliiatWk ASMrisaa 

rl T Is the intention of the 8cMarine amuicih to putM th s astern of monthly 
LI nrthtcK on I ho prof cantonal opportunity* that a troll the techsioally trained engi- 
nrrr phpaiHat, chemist, bacteriologist and technolegist in modem Hfe. Lett peer, 
■1 trill hi r< numbered, a series of itrllclen teat published •critten for the moat pert bp 
in II 1 hoick educator* connected icitk our leading terhHnlngical institution*. Tkr.p 
thorn d hme institutes of technology were endeavoring to meet the requirement* of 
gnat manufucluring raitirag unit municipal corporation* Thie pear 1 * terict, written 
bg the head* of great corporation*—companies which aro capitalised at million* of 
dollars, irhUh employ thousand* of mm, and which ere neimti/lcaUp orgen^fed end 
managed—trill show how great it the need of trained chemist* and engineers As 
an introdui lion to the strict in publish the following review bp our Managing tSditor, 
the purpose of which is to glee a glimpse, as It were, of the rich prise* that can be 
■won by Ike trained teehnologint —Editu*.) 


KHleru manufacturing corpora 
eli requires ncres of floor spue 
tat 11h |irom<* s, which cncli (la 


|st«l rulls, unth limliit more tban liniwu. 
So last nro it* o]m rutloiiM thnl it i»>>s 
to hum* n few cent* In llie prodiKUon of a 
ton of pin Iron, to ileilst* a hIhkiu shovel 
which will scoop up live toiiH of ore at u 
tint! with u slightly less ciiiisutnptliiii of 
energy limn wns ismsllile Itoforo to iiiih 
lyae flicoilcBlll the wusles of nuiiiufnc 
ture mid to devise motto* of utilising 
Ihum No manufacturer cun afford to 
Ignore the lethnologlst Competition la 
no looser consigned to the selling market 
There In a rivalry hi Improving manufac¬ 
turing inetlusls hh well aa In merehun 
dining Million* are iiiiiiuuII> h|MH| Iij 
buHlnmw men on * tell line and i ngtucering 


ago lull tin ultimate eouiiner«lnl mine of 
which In lmuiedhili It apimnnl to the 
broad minded merchinit of lo-dny Fvt n 
tint msuufai luri r who employs only a 
doxoii men must engage* In IIiIm lnt< llee- 
tunl rivalry lie inunnt ulwins uffunl In 
engage jx minuend} n laboratory cx|*rt 
lail he mind hi least otilnlu Hie mil ice of 
n cunsultlug ■ liemlnt or englnuc r If he 1* 
■ml to la* utterly < rushed. 

Despite It* utilitarian and commercial 
chnnicler much of tho HCleiillfle lmewtl 
■ration undertaken bj the great modem 
manufacturing eonsiralluii Inm u fa* Inn 
Hon all lta uwu Indeed, the rewultH 
mhleied often nlfocf not almply one par 
tlculur luduHtri, Imt u whole science In 
Ihe city of t'liicluml for exuniple one of 
our grout elortrlcnl cuni|ia tiles umliitnliiM 
ii iiuiuber of liibunitnries, llio nolo |iuri«o*i 
of whlih la to Improio our mcllimls of 
llluniluutlon. uud to give n* a light which 
I* more etflcleut thau uuythlng now jiro- 
dneed The studios there couducteil in 
volve cheiulcnl and physical reeenrch of 
n high order, physiological and ]wyobo- 
loglcal Mindies of Ihe effect of vHiioua lllu 
□Uiuiiil* ou the human eje engineering 
researehes tluit will measurably bring tts 
nearer to the "cold light,” of whlih llln 
inlnalliig engineer* have lately written so 
much In a word tho entire subject of 
light 1* xtudled with a thoroughness never 
before attempted and with a total dlsre- 
gurd of money Who can doubt that re- 
«eurch tbil* conducted will not Nliuply en 
rUh lln world with lllumliiants belli r 
und clii>a|a*r than anything we have now*, 
Imt tluit the whole science of oldies will 
iiMMiini a now Importance? 

ltcnniHo of the hugo capital whlih It 
i oiuuiiiinl*, llur modern manufacturing 
muifNim nm exiierlincut on h stnisimlniis 
mule to realise an Idea correct In llieorv 
Mu den lopmeiit of Die l urtls Hteum tur 
bine for i rumple Imohcd Ihe expend! 
tun of mllllnUH That vuhL sum was not 
Niieul In empirical rx]**rimcntlng, but lu 
practical)! testing the tbermo-ilynamlc 
iIcwh of i inducers whose one tusk In life 
wiin Ihe iierfeitlon of Ihn strnm turbine 
Work ndcIi un this la coniimrahle with the 
IliieNt n-senrch conducted lu any nulrcrs- 
lt! Wluit la more, It la richly |u*Id for, 
for your great manufacturing corporatlou, 
unlike your great uulveralty, Is not nig- 
ganlly in rewarding the trained man to 
whom the development of Its peoceeaee la 


the sheer weight of Its money The truth 
Is that trained minds easily triumph aver 
mere money In twenty-«ix public hear 
lugs recently held lu Washington by the 
House t'ommlttwi ou Patents, to consider 
the ilews of Inventors and manufacturers 
on the advisability of introducing com 
pulsory licenses Into our patent system. It 
was abundantly demonstrated that the 
trained technologist Is more than a match 
for the I rubied capitalist The patent 
counsel for the greatest sewing machine 
manufacturing company in this country 
tmtlfled that were It not for the -expert 
mental laboratories conducted by three or 
four smaller sewing machine manufactur¬ 
ers. the comiiaiiy that he represented 
would undoubtedly monopolise the mar 
kel In other words, a handful of highly 
|wld und splendidly trained technical men 
were able by sheer ingenuity to cope with 
the doiulnutlng coiupauy 

He ton Ihe same «Vmgmmloua l commit 
tee Mr Kpeucer U Miller a well known 
iiildncer, drew a \l»ld picture of the nuin 
ner in whleh n modern lunoufncliirlng 
eomisiny utlllxes trained engineers. Mr 
I Miller has made u Hfe study of oonieylng 
machinery To him we owe the system of 
eon ling hattlcxbliM at sea, which has been 
adopted by tb» I idled Hinton Navy He 
revealed the manner lit which his com 
puny hail dellhemtely studied market con 
dll Ions and devised machinery to meet 
sisxhil needs. ( ypress loga, for example 
had long lieen hauled out of Ixmlalami 
swnmp* at an enormous cost Mr Miller 
wns cngHged to de\ I se the I lest mocha u I 
cul syslim jssislble for Inking out the logs. 
He did so with such success thnt not only 
wire iypress logs eventually aoM far be¬ 
low their old price but that swamp land 
wltlill had once brought only fl mu acre, 
commanded FTB |s*r acre. Experts like 
Mr Mlllir, trained in technological 
sUiools are needed more and more. The 
American telephone system u marvel of 
efficiency, Is the ergs lion of a down engl 
neers whose work Is conUned entirely to 
Ihe Improvement of telephonic conimunl 
cation They are outraged at princely sal 
arles to meet tho needs not only of to¬ 
morrow Imt of the day after to-morrow 
to deitsu systems for which there Is no 
Immediate use hut which will bocume of 
paramount Imitoriance when a city of two 
million lnliahttnntH has Increased In popu 
lutlon by one buudred per cent 

Those who bale read the add reuse* of 
the recipients of the l*erkln medal, award 
ed for distinguished achievements lu 
chemical engineering, moat have been 
struck with the opportunities that await 
tho trained man In that one Held alone. 
Herman Frnmh told bow the application 
of chemical principles enabled him to rid 
Canadian oils of Ibelr sulphur, and than 
to make them more generally salable, 
bow he had Improved the methods of Male 
mlubig nnd ulsne all, how be had sue 
ecu*fully solved Ihe problem of raising 
lo the Hnrfuce Ihe sulphur burled beneath 
Ixiulslana quicksands, after a doxen meu 
before lilm IihiI Ailed Ho, too, Jamea W 
Hay ley, an aeudemlcaUy trained metal 
Iurgi*l anil u former vlce-prrwldent of the 
C tilted 8 lutes 81 eel Corporation, showed 
how, with bis dry blast pr oc -a. he had 
markedly Improved oar methods of re¬ 
ducing Iron ore. 

At the International Coograaaaa of nj- 
gtana, Chmulatry and Tatelag Katartala, 
bted late ysar In tUa odantty, papar after 
was daUvacai k sa rtry ttm&a tasri- 


PATKNT ATTORNEYS 

HfFENTS 

If r«i have aa lavmtba «U«k ysa wite as 
rnmnt pea m. writ. (nOy «d frmir to Koaa 
V Co. fer sdrits la ram rd ta th* Ut war a i 
oktslaiog frntmrinq. Plm* ante >lr*r * k — or a 
aaldrf yaar loraatiea ui a i l am i g rt sa at 


AH mmmaaiattlom an ttriady aoafUaotliL 
Oar rut gnstma mtmdrag orar * period at 
man thn dxtr ran, *o*kU> a* la maay am 
to advirn in nmrd to mtsstaUlity withaot aar 
rapnw to tk**linit 6nr Haad Book o. P*taa«. 
Is wot fnr SB raipiwt. Tku mal aias aor 
mrikeda t*rou, rto. ra nmrd to PATENTS. 
TRADE MARKS. FOREIGN PATENTS. «**, 


MUNN & COMPANY 



Syracuse 

University 

SYRACUSE, N Y. 

Offers, bcalde* the regular College Course*, 
Mechanical, Fleet!leal and Civil Engi¬ 
neering, Architecture. Mane, Feinting, 
Law, Medicine, Sociology, Pedagogy, 
and Agnculture 


SUMMER SCHOOL. JMy 7—Amp U I 


Polytechnic Institute of Brooklyn 

COLLEGE OF ENGINEERING 


Thn New Yor k State School at OayworfclMg 

: £ c — Alfred University 


New York University 

SCHOOL OF APPLIED SCIENCE 
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One of the unique things about 
the Cadillac is its freedom from 
rivalry 

And this carries with it an astonishing immunity 
from criticism. 

You can confirm this in your own community — 
wherever it may be. 

Cadillac dealers seldom discuss other cars—they do 
not find it necessary. 

Dealers in other cars do not find it prudent to at¬ 
tempt to disparage the Cadillac. 

And its most ardent competitors pay it tribute. 

This condition is so unusual in any field of indus¬ 
trial endeavor that it will be well worth your 
while to study the reasons. 

You will find those reasons in the features which 
characterize the car itself; 

An engine of 40-S0 hone-power which those who know motor car engines recognize as unsurpassed 
in fineness of construction and in capabilities commensurate with its proportions. 

A cooling system so adequate that overheating is ] radically unknown. 

A lubricating system so competent, so simple, so free from annoyance that you scarce realize its 


A carb uretor so efficient, so flexible that it needs acknowledge no superior. 

A dutch so smooth, so velvety in its action, so simple and so dependable that it leaves nothing to be 
desired. 

A system of electrical cranking, lighting and ignition (now in it* second *nccessfaf year on thm Cadillac) 
so nearly 100 per cent efficient that it would be difficult to more nearly approach perfection 


1 be difficult to more nearly approach perfection 


A steering mechanism so steady, so safe, and so sure, possessing none of the attributes which might 
make it otherwise, that you always feel secure. 

Axles so strong, so substantial that they are equal to any reasonable demands. 

A spring suspension so soft, so flexible, so yielding that it abundantly justifies the popular saying: — 
“The Cadillac carries its own good road with it” 

A ear, in all, designed with such consummate skill and executed with such painstaking care that it will 
uphold the name of "Cadillac” and all that the name implies, 

a name which stands for sturdiness and dependability, 
a name which stands for enduring service, 
a name which stands for comfort and luxury in motoring, 
a name which stands for economy of operation and m ai n tenance, 
a name which stands for real and substantial value, 

a name which is hono r ed hi unstinted measure wherever motor cars are known. 




CADILLAC MOTOR CAR CO, DETROIT, MKH. 
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This Ad. Deals with the Subject 
of Shortage of Sixes for 1913 


(Dl. OF COtniHL nmn OOINO TO BH ■ shortage at Min. Nothing 
ODOM be more certain—wthlsi I. giving the trade more concern at tbln 
■QoaDt Sedan are worried and proapectlve buyer* are beginning tu be 

U 1 Jarrb t ?ntb^rtSri 1 ’ r <?m« the 

“ ’WARH tin inn OF MABCHT w* nay in th* antorooHle boalneaa for we 
hare learned to regard the Borneo Soothaayer’e warning, though It waa aot 
originally tntendedfor a*. 

IKIlt AS IF EVERYBODY la tba world waata Ua aatomoMle dellrered In the 
stx weeka betwaaa Mart* 10th aad May let. That a a condition that la at 
UM^nane^Ome welcome d and dreaded by makers when prod net, ae on re, 

WB WHLCOMfl IT BBCAUSB It means big bualaeaa—aad we dread It became 
XaappdataMOt^o B>M>U tUeeppolntnient to many good customers—bitter 

IT AT WAT* HAS BERN HO—It probably will condone to be no Tardy huyera 


meeting* ot the Ways end 
>etwecu din ctere anti engl 


Alin tor being tardy Mostly they at 
a nnfamllar wltb things automobile 


kind or Slice you want If yon know the dIFerance betwee 
a aucceaaful Six and tba other kind. And we are nsennit 
MANY OAHS ARB OFFERED under the name of Hires- but 
only converted Four*. 

“WHAT IS A OONVMRTKD FOPIir you ask. And we I 


PERHAPS TURKU WILL BB—BUT there d 
patent to Jedie know that the ehurtage 
be greater thla year then ever before 
GBT^THAT 1^ TTUBRH^MAY ^RB glenty^ of^o 


1‘| U bere M ‘^Tcb''7r «*a£SJSd'‘l" 1 1 


LBT PS HKI'HAT—Thla ad Is . 
does not ronatltnte a norma 
want—want what they want 
we repeat we are assuming y 
MOW LKTH OUT DOWN to brae 
FI BBT IKT PS SEE WHT tier 
greater demand than pose 11 


ivlng a HI a. that there Is not only going 
ly but a dlnconreglng ebortage of Rise* 

or tboan who know wbat don and what 
a Those In short who know what they 
I who will not accept a substitute And 


OB, TO PUT IT ANOTHER WAT Buyer* learned the advantage* at Mae* 
sooner than mat maser* thought they would Maker* knew *11 the time, 
but didnt think the avenge buyers waa aware of it 
WE PI.RAI) niJIITT to baring precipitated the trouble And here . how It 
happened m our *d*ertlseioa*r announcing the sensational Msswell 
• «MT‘ (then the FI* ode re DM > wo said, "If Too Are Paying More Than 
|1 200 for a far. You An Untitled to a 111 ' 

AMD WE TOLD YOU WHY And you and all the rent of the automobile buy 
lag world understood—evidently, for a landslide followed Immediately 
altar Buyers bean to demand and to Insist on Hite* in all rare rroui 
*1.200 upward. And alwnya happen*, dealer* echoed the demand of 
huyera. 

HOW. TOP Lf, RECALL WH DIDNT nay we had a Sla al II *00 , hot we did 
announce the Dvo-pnaaeoger Maawell ' 40 H at Il.BB0 at the same time 
ws announced the seven passenger Maawell BO-IP at 13.100 And we 
predicted that the man who knew woo Id deride he wonld rather pay the 
dllfereBce and have a Btx than have an obsolete Four at the lower price. 
WBLL, EVENTS PROVED that we were right. And It tildn t lake long either 
In fact. It happened In a remarkably short spare of Him Most maker* 


HPT IT HIMPIT ( ANT PH DID 1 Too can p 
cruful 81 x tbit way There are engineering 
arise In the ctatigAlt)* or making *»t i Yuur 

So ao. °For if u'lmportaiiT" vitally Import* 
WH IIAVE. noWEVKR TRKATEP TFIIR matte 


IF YOU WANT TO KNOW about Hlxv* an l» be able to chooae Intelligently, 
yoo^ U find more ^nfornmtion In thla ^booklet than you II get el new he re 

ated from the engineer who knows, per ha pa. a little more about dealgnlug 
Hlaea than any other In thla Industry lie • the man who designed the 
Maxwell 50-0 f 

BETWEEN THE LTNB8 we tell you wherein and why the Maxwell 50 A la 
an per lor Rut you aru Joat an much In terra ted In learning that aa w« are 
In telling you Ita parnaal will he worth while-you ll be able to U II the 
a virago aa leu mac more than he knowa about Blaea. and once you ve digested 
lta content* yon will be able to tell by B lmply lifting the hood which la a 
“conTerted Four” and which la a true Blx—designed from the ground up aa 

MEANTIME, TOUR CHIEF CONCERN la how to get your Mx. deapltc the 
abort* on of HI sea generally atul «wpn tally of (ho type of Hliei you want 
Hlxei that have been dealgned by makers who believe In Blxoa and who know 


H'BTLEHH, that we havt 
product— Maxwell Sixes 




ware caught unaware*. That* why we have termed It an tralai 
IHC1DBNTAI.LT, W* HUDDHNLY BKCAMH very much dl.liked In t 
We had committed the unpardonable idn of telling the bnyer s 


We had committed the unpardonable idn of telling the bnyer oomathlng 
that other maker* protested w.« “none of hi* budne**. However, we will 
probably sorvlve that We’re used to It 
WBAT WH ARH UP AGAINST—and the only thing that really matters to m 
or to un—la the fact that there aren t enough Mire to m> ■ round Wi 


IW)DT DBBIONED Pt ItRPI K OTT and already being copied hy other umk 
Motor derigned by WllHam Kelly one of the earliest advocates of the H 
and an engineer who In recognised by bl* eon temporaries a* one of 
foremost If not Indeed the foremost authority on *lx cylinder tar*. 
OPR PRIPH (|2 SIMi) I* made possible only hy our superior manufsrtui 


t ten day* will be -ure of di livery almost on the day sperifled ’ 
t, we don t know Each buyer will have to taka hi* own chance. 



Maxwell " 50 - 6 ” eSfftetfttBE $2350 


Maxwell Motor Company 


DETROIT, MICHIGAN 
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j|g Kahn Bufldinga Defy Fire! 

HUB Fireproof, economic*] rnwtn w iion m that—gl* of 
buldinft *1 over th* woiU « (faded by Kahn Biati- 
ing Product*. The*e buidnat rinse (ram the ump i re ! one *tory 
ihed to the aty ikysraaper and from the backyard garage to the 

fincit monumental itnKture. FreproofneM, pamaa. and ecno- 

mtured m eray ca*e by the uae of Kahn Btddmg Product*. 

Kahn Building Products 

Hy-Rlb, a rest iWk* w*h dew a*mw* .fa, suks* Motabn 

elk rook pollioo, e*c_ m mj low cow. k obnaM the mm > I 
me eed ether eepmme «* ■ *■*! cneehweo wither kaeU 
a, ceotma, ttXssd lath 
United Seat, prortde meewow deyh^t he mrWi.) Udw. Med. 
olwlalre sl eectne uiwuUd by catt y cr powhwa, h a Wa^by 

cooled pmti toehut out draft ead Sana*. 

Vahtahle Building Su gg e st io n* -Free I 
No matter when or where you mtand to build, wide NOW 
for auaetbcra from our Special Builmg Infonnaboo Depart¬ 
ment. rtanahed wghout obhgstaig you at any way Them 
■deos and bterature wil prove valuable to you. Write ua 
brief outlaw of your plana. 

TRUSSED CONCRETE STEEL CO. 

•08 Tressed Caacnta Btdtteg 
DETROIT, MICH. 
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should remain aosttocsd throughout the 
plate In a finely divided Condition, ao that 
upon charging. It may be raadfly trans- 
formed to the oxide or the spongy lead. 
When the sulphate collacta In large white 
patches, which ire neu-coedDcttog, and 
so remain unchanged during the battery 
action, the cell Is saM to be sulphatsd. A 
regeneration of ouch enlptated batteries 
la accompllahed by T-uekow, Friedrich and 
others In the following general manner 
The cells are emptied, washed oat and 
filled with water The sctd dinging to 
the platen fnralsbea sufficient conductiv¬ 
ity A current Is passed through the 
platas In A direction opposite to that of 
charging for 4 to 8 days, with a current 
density of 20 to BO amperes per -square 
decimeter, until the plate* are completely 
reversed, the oxide to spongy load and 
Hire versa The current Is then passed lu 
the opposite direction for S to fl days 
more, and finally the pistes nre charged 
In the regular acid balh The electrolyte 
for this regeneration may be a one per 
cent solution of potassium or sodium sul¬ 
phate, carbonate, borate or hydroxide 
The last three compounds serve to neu 
trallae the sulphuric add set free during 
the process, thus keeping down the apper- 
ently objectionable neldlty 
1‘rcscrcinu Ike Elect ruth * It is known 

that lead, sine and Iron i 
to oxidise on drying Thl 
clianlcal difficult} Into th 
cure during loua continued 
plate*. A Herman patent 1 
that If the uegatlre |Kjle 1 
and then dried la a vneui 


abort 44 w*Ma at* <o*ttU*ia* BO, to 
Ek*tO, and'^And Hr te Hfir - 

The stragt ora 1fed by Btwt la rikrtra 
dlagrpanrttWpmhwWg. A Oarhon pistes 
/, S, 9, J» gw tmid between Ins u l a tin g 
frames », 4. 4, ■.%; of celluloid 

snd mj p rtrtrt fey Jmwrti dUphragms «. 7, 
and u. ’Mm path of do* liquid Is Indi¬ 
cated by the arrow* the entrance being 
at U and the sxtfcOit K. The other liquid 
circulates similarly in the other compart¬ 
ments. 

There Is a wide open Held for thoee 
working on these- last mentioned theories, 
especially In the use of organic com¬ 
pounds, many of which have high calorific 
values, such tor example as the explo¬ 
sives. Aa a result of this future progress, 
we will soon ran out cars by electrical 
power furnished from two tanks or pack¬ 
ages containing, aa It were, concentrated 
energy which can be set free In a buttery 
Kven to-day we have a forerunner of this 
In the use of steel tanks of liquid chlorine 


Machines for Printtag Railroad 
Tickets 


second vertical shaft Intermittently 
driven which operates mechanism ter 
feeding forward n strip of iniicr 




Hcpamtors The ordinary perforated 
pistes of rublier or celluloid often allow 
the lead to grow" through the pertora 
tluns anil bridge I he electrical gup It, 
therefore has liven found necessary. In 
many Instances, to Use a porous din 
phragm also. Wood Is found to lie most 
suitable, but certain Impurities, such as 

- 1 acetic add rosins, vascnlose etc, which] 

are Injurious lo the lead active materials 

__must be returned This may Is- done by 

___ treatment with an ammoniacal solution of 

A Fine Little “RED DEVIL” Tool to Own •"in** «***•. i*> oxtdattou hy means or 

.. . combination burner pllvr, . flat now snd .ids cutting 7T7Z - ^ dp W n l*"wMw ■«*>- hypocblor 

liber all in one in" long, drop forged tool if It * Ilea, etc, or l>y solution In alkali and 

•tael, gun -“ jj FnfcgjCl ~ ~ |f|*M slcohol. Marino treats with steam under 

fln'ieVJd RED “Rod pressure and then with hydrogen perox 

handles. DEVIL" Prf” 1<kt I>od * B " oak " ,h * wood snccesatvely 

A very I. ___ it * Sm« In sulphuric acid and potassium hydrate. 

Iiandy tool for the houne, auto-boat, or pocket IwCk UmO te ks DeUarils treats a woven fabric lu u slml 

^Ih'.re^Lstu LSTtl Rigkf lar manner, so ns to hare left only the 


SMITH A HUKNWAY CO. OBI Oiswibsrs Oteite. NSW YORK. U. O. A. 



pressure and then with hydrogen perox 
Ido. Tlodge soaks tbe wood successively 
In sulphuric acid and potassium hydrate. 
DeUarils treats a woven fabric lu a slml 
lar maimer, so as to bare left only the 
pure cellulose 

( In-elating Electrolyte Decause of the 
well known limitations of tbe regulation 


through the electrode and that of getter 
atlng current from various exothermic 
chemical rcactlous, using Inert electrodes. 
Dy the first method, the reaction products 
nre forced from the pore* of the electrode, 
either continuously or Intermittently For 
example, lllte circulate* the electrolyte 
1 along the (ace of the plate and through 

zsssil-l*.tSeiSl. the mass of a suitable depolarixlng oxide, 

■ made porous hy being mixed with aabes- 

to* or cement Benko force* an electro- 
lyte currying oxygen or chlorine In soln- 
Hon through the pores of a carbon cath 
ode, xlnc being the anode In the lead 
storage cell, Sokal pump* the add through 
tbe porous walls of concentric cups, which 
are filled with the lead active materials. 

lu the other type of celt, which gener¬ 
ally would Involve tbe circulation of elec¬ 
trolyte also, a liquid or gas capable of 
being oxldlied reacts through a porous 
diaphragm with another similar substance 
callable of being reduced. The energy or 
dlnarlly given us as beat In each chemical 
reactions la thus obtained a* electrical 
<o*nfcr able energy Tbermo-efaemlcal formula will 

her Kver- show what E.M F can b* expected from 

iy to put on • 4™ reaction, thus foretelling Its prac¬ 

ticability Barest -describes aa example 
of this cell, whereto th* energy la ob- 


cuttlng device then descends- ami cuts off 
the part required for the ticket, and at 
tbe same time the date Is stamped on the 
hack The table Is now rotated to bring 
the ticket under the printing wheel 
mounted on I he top of the mnehlne This 
wheel Is composed of disks A and seg¬ 
ments 0 earning on their iierliiberles 
name plates of the various stations on 
the railway system The main wheel, as 
well as each disk. Is rotatable which 
makes it possible to arrange a von large 
uumlier of type plates In s small compass. 
The name plate of the station desired Is 
brought Immediately over the table, and 
when by rotation the ticket arrives under 
the type plate, s plunger rises end pressed 
the ticket against such plate. As the 
tabic moves oil, a numbering device 
stamps a serial number on tbe ticket. For 
inking the name plate end tbe numbering 
piste, an Inking ribbon In the form of an 
endless belt la used between the ticket 
" ’ * of paper tor 


that the place of destination and number 
is printed un such strip for each lliket 
printed 

In the machines Just described, pro¬ 
vision Is made for numbering all the 
tickets with one serial number, but in the 
next machine (Fig. 1) the tickets to each 
station hare their own aerial number In 
this machine, there la a horliontal axle 
carrying at tbe front of tbe machine a 
disk P baring the names of various sta¬ 
tion* marked, thereon, and Inside the cos¬ 
ing a similar disk carrying on Its port 
pliery type plates for printing the nature 
of such stations and occupying tbe same 
relative positions as the names on the 
front disk. At one end of each type plats ~ 
are mounted numbering disks which are 
operated escb time such type plstk la 
brought into use so as to nqmher con¬ 
secutively tbe tickets sold to such station. 
On the other side of tbe disk bearing the 
type plates are located aaaH numeral disks 
which are operated each time a ticket Is 
printed for tbe parpage of registering (be 
total number of tickets sold. In older to 
make up a repprf <* ***** Inventor 
has provided tt web of paper ^ousted on 
suitable ron*, mittUrtta* there rob* 
■ 1 fe * 
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Don’t pay twenty 
hands to do the work 
that can be done by 
one with the 

Kddressoo’fvapK 





Your derlu are actually worth about ten cento a day while wrung and rewriting 
addreasea by band on envelope!, circular*, atatemento. payroll [orm>. etc. You pay 
them many tuna thn amount to do brain work, to why let them do manual labor} 
You know that the belt typnt or penman can write about 1,000 addreuei a day, 
and that ha work a mbject to many erron and omiutont. 

With the Addrwograph a boy or girl can print 1.000 addresses. on anything 
dewed, m leu than half an hour—twenty time* futer than hand addreumg. and, 
above aD, abiolutely accurate Addreuei printed on the Addr—ofraph are 
a perfect fac-aaule of typewriting 

In addition to great tune and labor aavmg poaabilibei, the A ddwtOUraph affords 
aO the featurei of a Card index. It a more than a mere machine for addreumg— 
it a a perfect reference record of you mailing list— it rlatufiea and arrange! your 
addreu plate* to suit the moat exacting requirement!. 

The AddrtMMOrraph a rued m 244 datmet Itnei of buoneu. so, no matter 
what the nature of your buuncu may be. othen m your lme are uamg it, and we 
can prove to you m dollan and cento that it would prove profitable for you to uie it. 
Writs today, tolling ul |Im ataa and niton of Tour Kata and your lino of buslnaas. 
Than wa ihall Mod to you ona of our buainnu hooka which will explain juit how 
other, hi your Una are maldni moooy with thn ADDRESSOGRAPH. 

ADDRESSOGRAPH COMPANY 

007 WEST VAN BUREN STREET. CHICAGO 
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n printed and aold. 
bturinesa the ticket 
Is thereby complete. 
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rotation. In fact, tbe inner abaft baa 
practical!) no bearing other than that 
afforded hr It* engagement with tho apart 
wheel* U The tooth Hiteed* Afforded by! 
tblx xyxiem of gearing ore one xlith of 
llmt now etnplojed In xpeed red net Ion [ 



The Telescope of Speech 


The astronomer, by the 
power of his telescope,becomes 
a reporter of the movements 
of a hundred worlds greater 
than ours, and the student of 
celestial activities millions of 
miles away. 

He points his Instrument at 
any spot In the heavens, and his 
sight goes rushing through 
space to discover and inspect 
a star hitherto unknown 

Up to the power of his lenses, 
his vision sweeps the universe. 

As the telescope may be 
focused upon any star, so the 
telephone may be focused upon 


any person within the range 
of Its carrying power 

Your voice may be directed 
anywhere in the Bell System, 
and it will be carried across 
country at lightning speed, to be 
recognized and answered. 

The telescope is for a very 
limited class, the astronomers. 
The telephone is for everyone. 

At the telescope you may see, 
but cannot be seen At the 
telephone you may speak and 
bespoken to, you may hear and 
be heard. By means of the Bell 
System this responsive service 
is extended to the whole nation 


of the governor «re in the form of two 
Hectors J, which engage a rack K, con 
uected by xultabla mean* to the throttle 
The speed of the governor vnrle»( as the 
radlux of the circular lmth of tho bull or 
weight about tbe axis of g)ration of the 
governor and aa the alue of the ungnlHr 
displacement of the center of gravltv of 
Ihe ball from the plane paxwing through 
the pitot of the ball perpendicularly to 
tbe axle Ah both of thexc ijuiintltloH are 
trarlnble Mr ( lurk huw no ilmlgiied Mr 
governor that the vurlutlon will lie eipial 
through u couxldcrahlc an of travel of 
Ihe weight Thla ho han eucceedevl III do- 


American Telephone and Telegraph Company 


the dlHplaeemeut of the renter* of gravlt) 
of the weight. from Ihe llieoretleul iientml 
IKHdtton In the Clark governor Ihe fnl 
iruin of the governor Imll Ik 2.1 lime* 
further from the ugl* of Kvratlon than 
the dlHtnnee of tho center of gravity from 
the fulcrum 


Bee Insurance In Switzerland 


And Associated Companies 


ES * Inmiraucc 

ludUHtrttw 1 h f 
Umomrmal Smroicm f()Ul T«ud. »» 


Onm Symtmm Umomrmal Smroicm r,,ul 

__ ___Swltaerli 

( Learn Watchmaking lty 



t of the dlveralfli"d fornix of 
‘ applicable to rural life and 
the Insurance of lieex agnlimt 
low In MueeeMxrul «|* ration 111 
Tliix dread (IIkcmho, which 
eterta or extraonlluury vital 
mol) InfectI uoh A hive In 


HI LOW* WATCHMAUSC KHOOL. *l Lnk. IM older which cnrrv the diseased hone) 

—-and comb to their own hlvex It lx, there- 

______ . Mnnnm/vn fore, a waiter of great importance to tbe 

CRUDE ASBESTOS — £ 

DIRECT FROM MINES cvimlm remmed mill burned new combx 

ruifAgED R.H. MARTIN Mlurteil and mi lied down uflir a few days. 

A M i mtn a Fibre omcz,IT FAULSU1LDUK «'"1 tbe niibir) eomphtilv illxlnfected 

22S Bnaitny, Haw Twk In order to mlnlmln Hie loxx In such 

_._ I'Mxex, Ihe Hwlxx Ileokeiiarx Vxxoclntlon 

decided a few vearx ngo to extnhllxh a h>h 



Hnd were, until recently Indemnified for 
HO per c*ut of their louses. 

In Ltecemlxr, lono the Swiss govern 
ment decided to tako over tbe duty of 
Ingpectlng and treating dt-ieftxed lilve* 
and the association wux tbu* relieved of 
much exiienxe Moreover, ax all Iwekeep- 
Iged by law to aacrltlce 
Infected the XKXoctnrlon 
motive for ludetuulf)lug 
it hax ceaxed to do xo. 
number of hires Insnrcd 
JBLVJill wa* 10B.1TD case* of foul hrnod, 114. and 
f3 T»I.°.1 tbe exiietwex of tbe organlxallon, including 

«0»| claim* paid, exceeded the prgtnlumx by 
843 francs—a trifling lan far a mat ail 
luwniDcs society 


Scissors That 
Stay Sharp 

Keen Kutter scissors and 
shears are shaped and ad¬ 
justed so that the points 
always meet true and cut 
clean The patent nut and 
bolt absolutely prevent the 
joints from becoming loose 
Stay sharp, tight and ac¬ 
curate after years of service 
Made in all shapes and 
sizes for all purposes 

mn 

KUffiR 

Scissors and Shears 

are scientifically designed 
and made of the finest cru¬ 
cible steel h)ery article 
sold under this trade mark is 
a positive guarantee of satis¬ 
faction or money luck from 
your dealer 

4, Thm Rmcoilmction of 
Quality Rmmaina 
Long Aftor thm 
Price ie Forgottmn. ” 

TnXv Muk gfflavrvd. -K. C SIMMONS 
If ft at ytut dtaltr's , uni/ us 

SIMMONS 

K HARDWARE CO„ Inc. 

igkSi. Louis N.w York 

TUbdolpU* 


WM-7. 












































itejMi Vi * 1 $ 


IStOl 


Cara 


By B, E. Olds , Designer 


For 26 years, and m legions of cars, 1 have 
written a good bit of motor car history 

Reo the Fifth sums up all the results of it 
It embodies all I've learned. 

This is the latest of my history-making cars 
And you who would know what tune has taught 
will find it all in this 1913 chassis 


Go Deep 

( 1 1 lc w the trappings f 


We do t minimise ap 
piaranci equipment up 
to dateness One glance 
will show how highly we 
regard them 

Here s a 17 coated body 
Here is deep nch upholster 
ing made o{ genuine 
leather Here are electric 
lights comfortable springs 
nickel trimmings set in 
dash lights—comfort lux 
ury and room 

But those are easv and 
app irent features Maker? 
dare not skimp them So 
>ou must go below these 
things to measure up a car 

Basic Worth 

\nd a new cm s perform 
ance ih no cntei ion of value 
Any modem <ar makes at 
tractive demonstrations 
The real question is how 
that car will perform in five 
years from to day What 
will be the cost of up keep 
and rtpairs? How will the 
car meet an overstrung 
What troubles will it give 
mi ? 

The answer to those 
things hes m the chassis 
There is where jou should 
look 

What You’ll Find 

In Reo the Fifth >oull 
find steel made to formula 
Steel which we anal} re 
twice before using to be 
utterly sure of its strength 
\ou 11 find gears which 
w re tested m a ciusbing 
machine of £0 tons ca 
P >4 

\ou II find 2 inch seven 
Ip if springs made from just 


R. M. Owen & Co. 


tin center one third of the 
finest steel ingots springs 
which we test for 100 000 
\ ibrations 

V $7o 00 magneto— 

A doubly heated carbure 
tor— 

A costly centrifugal 
pump 

You 11 find in all driving 
parts big margins of safety 
—not less than 50 per cent 
For all of these parts are 
tested to sustain a 45 h p 
engine 

Costly Items 

Those oversize tires— 
34 x 4 — cost 960 00 more 
than tins which some re 
gird sufficient They are 
put on to double your tire 
mileage 

There are in this cai lo 
roller bearings 11 of which 
are Timken They coat fi\ e 
times as much as common 
ball bearings Yet we 
might call this a Timken 
bearing car if we used but 
two such bearings 

Wt use in this car 190 
drop forgings to avoid all 


risks of flaws Steel cast 
ings cost one half as much 
Each car must pass a 
thousand tests and inspec 
turns Nothing u left to 
chance Important parts 
are all fitted by hand— 
ground over and over to 
get utter exactness 

f ach engine gets five 
long continued tests three 
of which are unusual 
These tests require 48 
hours After oertain tests 
we take each engine to 
pieces and inspect every 
running part 

To insure every precau 
tion with every car we 
limit our output to 50 cars 
daily so men are never 
rushed 

As a result every Reo 
the Fifth goes out a perfect 
car There are no defects 
no shortcomings to bother 
the man who gets it 


The Hard Thfaifp" 

These are the thin gs 
which are difficult and 
costly They add, I figure, 
*200 00 to the necessary 
cost of eaoh car 

It took yean and yean 
for me to learn their un 
port once And it takes the 
user years sometimes to find 
out all they mean 

It u easy to add attrac 
tions which all buyers see 
But these hidden things 
take courage 
But all the iaith which 
men have in me rests on this 
hidden worth Men have 
come to expect it and 
they II always get it in any 
car I build 

And the demand for this 
ca#—always twice our pro 
duction—shows how men 
are turning to the well binit 
car 


One Rod Controls It 


One small rod between 
the two front seats does all 
the gear shifting in Reo the 
fifth The driver moves 
the rod only three inches in 
each of four directions 
He sits on the left side 
as in all up to date cars so 
this rod comes at his nght 
There are no levers side 
or center Both brakes are 
operated by foot pedals 
So the driver s entrance on 


either side is entirely un 
obstructed 

This form of control- ex 
elusive with us is one of 
this car a great attraction* 
It makes gear shifting as 
easy as advancing the 
spark 


Rea the Fifth. Write for oar 
catalog and ad dr e s s of ne arest 



Reo Motor Car Co., I inning, Mich. 

in Factory, St Catharines, Ont 
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Munn & Co, Inc , 361 Broadway, New York 


11/ Ihh journal is to record accurately, 
fi n stlnoly, the irorld t timurcss in tcicn- 
aud industrial achievement 


The Control of the Mlaslaaippi River 

T HE volume of cdrmqsiiidt-fK-e which has reached 
HiIh office sluce (lie iiuhUcHtloii on Filiruary 
mill of our editorial on (be problem of the 
Mississippi Kl\er proves tlmt the magnitude and press¬ 
ing liuisvrtanco of Ibis <|tieHt Ion In n|i|irMtilled nut only 
b\ residents of till Mississippi \ nllcj bill Increasingly 


eouuln 1 h surely of ciitiul luqiorlum-e lu the coil 
strueilon enllrilv outslvli of our Iwrdcrs, of an artl 
Uclnl water\\u) ntiih an we hnvo built at I*iiiiumn 

Me draw attention to a letter upon the general sub- 
Jeet of Mississippi River control printed elsewhere in 
I Ilia Issue tilileh drnna n Unit ion to Ihe fact that 
those who ure Interesting themselves 111 the |irobleui are 
to la- itroiiiM-d broadly Into Iwo lairttea—the one be¬ 
lieving Ibut It Ih iKnoilblc to regvilutc the Mississippi by 
properly rent toil levcoa, the other holding Ibut the 
beat reaulta will be obtained l>> a cumblniitloti of llama 
for the aloraite of flouda at the hend of the Mlsslsslptil 
and Ita trlbularlea with a system of lereea In I (a lower 
reaches 

lu the editorial referred (o wc Ntated that thoae nrho 
believe tbut It In possible to control Ihe Mississippi b) 
bulldlui; vast reservolra ni-ur Ita liendwntin lime 
failed to appreciate the magnitude mill eoat of surh 
reaertolra and the enormonH arena of land that would 
have to la- condemned for (lie purrmae It waa Khun it 
that tlnvemment measurements, taken at tho height of 
the recent flood proved that at 0111 iHirtlculur ihiIiiI the 
rlter wua flowing at the rate of 2, min WO mhlc feet 
ja-r aecond—n maximum flowr whlili la uiiual to twelve 


(.listing luce h>hIiiu were iiiiiliitutiicd at tin presint 
grade line Ah la-tween regtilallon by earning tho 
levees lo a height that would aluuilntely control future 
floods, or building the levi-ea lo a lower height und 
eoUHlrnetlng reservoirs to bold hack a purllun of the 
floor waters, there la of course a dllferince In coat 
anil time of iniMtrurtloii which could only ho deter¬ 
mined Ha the result of accurntn surve)H uud estimates. 
Me do know that the arm) engineers, with their long 
ex|K rlcnco and a vast uinount of uecurate data at 
command hate made an estimate for complete coutrol 
of the rlter b> levee*. of about f7(l(MI000 for the levee 
work Iiud bIhiuI $BtlOHU.OOU for the retetinont to pro- 
H-rl tin lewcs or 11 total cost for tbo whole work of 
flUMitKHKili M hot her It would be possible to make 
ant mi-inns niliietlon In this total by holding back a 
certain imrllmi of tin flisal walors la a qnestlon upon 
which It is riHillsh to tnguge in auy mere guesswork. 
Then Is at h-nsl a hi mug suggest bm that an) reduc¬ 
tion in cost so winicd would Is- Incouslderablc in the 
slaleuient of t’ol Towns, ml Is-forc the House Gonnslt 
lee, that If It had I-ecu is-nsIIiIc to destroy the whole 
Mate of Minnesota that Is hold lm<k all the water 
that flows over U Him would not laite Iss n a dlffer- 
eocc of three li-utbs of a foot In the Inlghl of the laat 
flissl at ( aim Furthermore, a reduction of three or 
four feet lu the height of the flood hy converqjou of the 
Hr Francis Basin Into a storage reservoir, would have 
called for the sacrifice of some sewn thousand square 


miles of country Nevertheless, we believe It would be 
good 1 nil ley to have estimate* prepared as to the rela¬ 
tive economies In time of completion, benefits con¬ 
ferred, and total cost, of a pure levee system ss against 
a levee-and-reservoir system 

lteferrtug to the statement of onr correspondent that 
In the )eer 1717 a two-foot levee was ample to protect 
New Orleans from flood, whereas lu 1012 twenty two 
feet were registered at the same city, we wish to point 
out that the difference may be regarded as being In a 
certain sense an eloquent tribute to the Industry of 
the AmcticHU people, In bringing Into subjection tbo 
virgin lands of tbs Mississippi basin. Two centuries 
ago the melting snows and heavy rat ns were retarded 
in their flow from the higher to the lower levels by 
vast forests and thickly Interlaced underbrush which 
has since beeu cut down and cleared away, and the 
flow of snflice and subsoil water into the streams has 
beeu facilitated by the open ditch and the subsoil drain. 
It Is unite powdhle that if two graphic curves were de- 
veloiied, one representing the rate of popullsatlon 
in tho MIsmIhmIiiiiI watershed, and the other the Increase 
In height und volume of the Mississippi floods, there 
would Im found to exist a surprisingly clone relation 
between Ihe two. 

What the Rich Man Might Do for the Scholar 

B l 1LD1NG libraries Is a favorite pursuit of phil¬ 
anthropists. This proves that nutn) benevolent 
persons prefer lo minister to the mental rather 
I hail the material needs of bummilt), a preference with 
which we are not disposed to quarrel Just because, 
however, we heartily approve of libraries, we deplore 
the fact that the amount of mono) spent In creating 
them U out of all pnqiortlnn to the amount spent In 
mHklng them useful A library la still a Ubrar), even 
though Its contents are seeurel) locked np from human 
sight, us In the case of the precious manuscripts said 
to Is- Stored In the crypt of Ht Sophia, at t'onstan 
tluople The admirable science of llbrarlHiilsra which 
has beeu mainly evolved vrttliln the past half centur), 
has for its main purpose the removal of the Invisible 
holts and bare that olmlruct access to libraries. Mod 
era aids to reading uud research, In the form of card- 
catalogues, indexes, bibliographies, and the like, hare 
Immense!) facilitated Ihe use of the great collection of 
hooks of which onr civilisation Is so proud, hut there 
Is sHU an almost unlimited amount of work to be done 
In this direction. 

Here Is a suggestion for Ihe rich man who wishes 
to var) Ihe programme of llbrar) building A library 
Is prluaril) benoflclal only lo a restricted community 
The heuoflts of good work In tho bibliography are uni 
versa I Why not endow a bibliographic Institute ? 


I N hla book Great Men Prof Wilhelm Outwald 
makes a scientific stud) of the life-history of the 
great scientist as u specifli t)po of man There 
la no doubt that snoh mpu do represent a specific type, 
or iierheps rather a numlier of apt-rifle l>pea. (luslav 
de Laval, whose death was recently announced, was a 
striking example of the typical Inventor, a mind ever 
bus) on the solution of problems, a man who solves 
problems because ho cannot help himself Thus It 
came that not all of hla Inventions proved commercial 
successes, and those that did, enriched others lierhaps 
more than their originator It bus been estimated 
that the cream separator and milk lesler devised by 
de Laval have saved billions of dollars to the world's 
dairy Interests. As for I he steam turbine, one form of 
which la known by lib* name, though Ihe entire field 
waa opened by him, Ita value to the world needs no 
emphasis here 

Gustav de l*val was born ou May 8th, 1846, In Swe¬ 
den, though, as bis name Implies, be comes of French 
stock, one of bis ancestors having nettled In Sweden 
after serving In rhe host of (luslavus Adolphus. De 
Laval early showed uu Inclination for mechanics, and 
hla parents wisely directed hla education toward an 
engineering career lie entered the technological de¬ 
partment of Ihe 1 nlversily of l psala lu 1803, and three 
years lster graduated with distinction Then cams a 
short period of practical experience In on Iron mine 
and with a waterworks builder, followed by a poat 
graduate eonree at V|wals, leading to the doctorate 
in 1872. Ipon re-entoring practical pureults, he ns 
sent to Germany to make a study of the manufacture 
of sulphuric arid, and upon bis return to (Sweden, he 
built the first sulphur burners lu bis country Later 
he became constructing engineer at au Iron works* 
where be introduced various Improvements In galvan¬ 
ising, the production of steel, nud the extraction of 
phosphorus from Iron ore 

The Idea of the de Lavil steam turbine came to him 
In the course of an experiment in ssod blasting, Tha 
breaking loose of s steam Jet was the fortunate sori- 
deat which started the train of thought An iftfidnnt. 


also. U waa that led Um t* bta ptbec great teventlco- 
tbe artificial cream separator -There was a iars« dairy 
on the Iren works (state where de Laval was employed 
and so, not unnaturally, tha talk one day turned upon 
a new milk skimmer repotted from Germany It con¬ 
sisted essentially of a rotating barrel, in which the 
milk was placed. Centrifugal action hastened the sep¬ 
aration of the cream, which was finally skimmed by 
band as ususl This crude device formed the nuatew 
of de Laval’s automatic centrifugal separator, in which 
tbs cream Is discharged In a continuous stream from 
the rotating veaaei. Much waa de Laval’s SSUse ol 
honor that he refused to sell hla Invention until he" had 
first given an option to the Inventor of Its crude pro¬ 
totype. As the latter, however, did not avail hlmsell 
of this offer, de Laval proceeded Independently with 
his own dev Ice 

De Laval was a great Inventor, but he waa more- 
lie was a man of great character Hla patriotism took 
Ibe practical shape of services rendered to the State si 
member of the Lower and of the Upper House of tb< 
Swedish I-arllament. From these activities he retired 
In 1806, finding that, after all, hla best qualification! 
lay in other directions. 

Hweden Is Justly proud of a noble list of great men, 
Its sons. And In this list not the least Is the late tragi 
Deer and Inventor, Carl Gustav Palrlk de Laval. 


Germany’s Aeronautical Weather Bureau 

T HE first storm warning service for aeronauts on 
a national scale was that established by the Ger 
man guvumment at the beglnjiiug of the yeat 
1011, as fully described In the article An Airman'! 
Weather Bureau” In the HotcnTirir Anglican of July 
20th, 1011, p. 98. This unique institution has now been 
In operation over two years, and baa amply Justified It! 
existence Ita history up to date Is given In the last 
annua! report of the Mndenberg Ohservatorj, at which 
the service has Its headquarters. 

Beginning with last year In addition to the oenter 
at Lltslenberg, a second central station has beeu main 
talued at Frankfurt-on the-Maln. The principal pilot- 
balloon stations are Aachen, Fraukfurt, Hamburg, 
Magdeburg, Herllu, Breslau, Kfinlgsberg aud Bremen. 
These ore provided with large balloons, capable ol 
reaching an altitude of from 2% to h miles (according 
to tho sixe of the balloon) In about 40 minutes. Hecond 
ary stations, equipped with smaller balloons, are located 
Ml Bromberg, Dresden, Ilmenau, and Wdlbvirg. Re¬ 
ports are also received from the Independent serologl 
cal stations at Strassbnrg, Frledricbshafen, and 
Munich 

The telegraphic reports of uiiper-alr observations re¬ 
ceived at the two central ststlons are combined with 
Ihe ordinary low level weather reports collected at the 
Deutsche Kcewarte, in Hamburg, and enable the au 
thorll Ins to Issue twice-daily forecasts which state In 
very deflnlie terms the conditions likely to be eucoun 
tered by aeronauts at various levels for a few hours 
In sdvauce Tho forecasts uud warnings are tele¬ 
graphed 10 hII the co-operating stations, and warnings 
are also telegraphed or telephoned directly to Individ 
ual aeronauts and Institutions that request them and 
are willing to pay a small foe for this service. In addl 
lion to tho telegraph tolls. 

1-rolvably tbo most Important development of the 
aenituintleal weather bureau since it was established 
Is Hie sy stem of reporting thuuderaterma. At first the 
attempt was made to utlllre the services of a number 
of the ordinary volunteer observers who report by post 
lo Ihe meteorological Institutes, This plan waa not suc¬ 
cessful, as a great many observers did not live near 
enough to the telegraph offices to send their reports 
promptly—and delays are fatal In an undertaking of 
this character Accordingly, with the approval of the 
1-oetal authorities, a new corps of thunderstorm obeerv 
ere was organised among the 2d and 3d class poet- 
masters (who are also telegraphers) In 1912 the num¬ 
ber of these observers, all of whom give their service* 
voluntarily, was 008. In addition, 18 Important offioes 
In iHrge towns, which are the craters of the main tele¬ 
graph lines running In all directions, report disturb- 
* neve on the Hues Indicating the occurrence of’alee- 
tries 1 storms. The fact that report* from port office* 
are treated as “service messag e s" lnsureSjprampTtrans- 
mlsslon, which Is further promoted hy the tact that 
the Llndenberg Observatory has a private win from 
Berlin By then means German meteorologist* appear 
to have solved the important problem of giving aero¬ 
nauts timely warning of all thunderstorms that eater 
or originate in the Empire. Most of these storms move 
In a general direction from went to east* and frequently 
assume the form of Uoo-equalls, L long- sonea of 
disturbance moving sideways across the eountty, 

All the Important aeronautical events of tha laat 
two yean In Germany, lododteg the Mar maaMrt*M. 
have made the fullest ujw of the ww waathgf serriee. 
and It la now looked mk*> an JodUMaffM*- 1*M<- 
tqttoo. , ,, 
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Wiwfth ■ Tfca Mgfcapeed mb- 
wm*U, rflnji driptarcuaact, tn*|— 1 A ~ '~ J ~~ 
and “**ah"»be battle lb. at the wqr, dtohattfng Ha 
tamfiaa■ a* Mtet-faluk muse, ha* at* 1 " nude ha 
SPPWHWH 0a print) and ttata time It H eredited to the 
Ow aavy A 38-kaot, a,000-too anbnwraible, with 
uuiwi S—t dwelt, mailing at a battleship across 
the HfcOOO-yal-d range, would be diffloult to atop before 
aha same within aloae torpedo range. 

On Unseat H an p ower Meeal Engine.—Aa an 
lnatanse of the large po wers in wUah the Diesel engine 
Is fast** tallt, we note that two 1,000 hneae-power, two- 
aryele, ItawyJte**, Oarete-Dissai engine* are to be in¬ 
stalled in an Arisona mining property and that these 
engines are to deliver 1,000 hone-power at an elevation 
of M00 feet, the eonunpdnn not to exooed 0.48 pound 
of oil per brake hone-power per hour 

Tset of an A andean Dlsael OH Engine—After the 
pobHoatlon of so many tests at the performance of Euro¬ 
pean-built Diesel engines, it is interesting to study tbs 
reoords of a 226 horse p ower Diesel engine, buiH by the 
Bueoh-Suleer Engine Company of 8t. Louis, and tested 
by Prof A T Soott. The engine had been in service 
six months, and no preliminary tuning up was attempted 
The records show a fuel consumption of 10 8 gallons of 
oil at quarter load, &8 at half load and 0.2 at full load, 
orO 441 pound of oil per net brake home-power per hour 
The thermo-dynamic rooorda based on net useful output 
showed 17 4 par onnt at quarter load, 27.8 per cent at half 
load and 30 J per cent at full load The reeulta certainly 
apeak well for American Diesel oil-engine practice 

The Needs «f the Navy —In a letter to the New York 
Timas, the outgoing Secretary of the Navy, George v L 
Mayer, made a suoeinet statement of the needs trf the 
United States Navy He stated that the battleship fleet 
should be maintained with 21 ships in the active fleet 
and 20 in the reserve fleet. The former should not exceed 
ten yean of age, and those hot ween ten and twenty years 
old should Im placed In reserve We should have four 
torpedo-boat destroyers for every battleship, in addi¬ 
tion to snout cruisers, submarines, supply shl|w, colliers, 
and minor auxiliary vessel*. The building programme 
each year should be sufficient to replace those battle¬ 
ships whleh hare reached in each year the limit of twenty 
years of age. 

Piece at Bepe Wrecks the "Lasttanta."—'The "Luri- 

the movements of the steering wheel In the pilot house ore 
transmitted hydraulically to the steering engine, several 
hundred feet array The falling of a small piooe of rope or 
twine into the rack of the telemotor caused the same to 
bind and jam the steering gear This took place just 
as the “Lusitania” was entering Fishguard harbor, and 
waa about to turn to port to avoid a si earner When it 
was found that the telemotor had jammed, an order was 
given to reverse the turbines at full apaed The strain 
proved too great for the bladoe of the turbines, which 
became twisted out of their proper pitch It waa found 
that over one million bladea would have to be replaced, 
and the coat of the repairs will run up to several hundred 
thousand dollars. 

Dock Cemmlaaloacr Tomklaa an t.Ma-fo* Flare.— 
In the opinion of Dock Commissioner T omkin s, no new 
1.000-foot piers should bn built above 4flth Street (ns 
was reoently suggested by the Board of Estimate and 
Apportionment) but all such piers should be built south 
of the Chelsea district. He states that the cost of rook 
excavation at the site above 4flth Street would, alone, 
exoeed 84,000,000 per pier, and the time for building 
would be not lea than four yean. There may be some 
truth in what the CommlnIoMr eayi, but we do not 
believe that either the eoet or the time of oonstruetion 
would be io gnat as he states. According to Ua state¬ 
ment, a 1,000-foot pier oould be built at the lower 
end of Manhattan bland in two yearn’ time for a coat of 
leas than 81,000,000. We are of the opinion that the 
piers In the lower section of the river should be built first, 
but that the rite above 40th Street ehould be eeoured to 
provide for future conUngonoiae. 

Bbk ef Te r pe d e Maaeavere.—The lout of a German 
torpedo-boat destroyer with rixtyrifac offipm and mon¬ 
ths grave riakx of night maaeuvent whan carried out by 
thane craft In connection with b a t t ta e hlp e, In the par¬ 
ticular maneuver In which the (Hanster occurred, the 
group of destroyer*, in line n h wn st , paama through a 
noiamn at battleships. It roquhua.'tha nice st judgment 
of spaed v>4 distance to enable thauuptaln of a destroyer 
torimyUibaetthToughtheliitarvaLbetwMntwobetUe- 

ihiga, wUoh may be steaming at lfl teem or more, without 

bring rawmed. A Eight migftMlgMRt may bring the 
riaft eWearoaa the tarn of that* sUpt and thHis 
what state* to have oaewerad In the ones of the reoeat 
dftatattv Tbs 0 arm me aro fanj rf tala manrcrar sad 
ridtortatMuata oerorrod ft July, amflu Extern- 


An lametta* Chugs la the Map at Aria has recently 
occurred. The vast region of Mongolia has ceased to he 
a part of China, and la now Independent Tho Mongols 
are chiefly famous In the world'* history as invaders and 
oonquafort in Aria and eastern Europe They were vas¬ 
sals of the late Madeira dynasty, but not of the Chinese 
government, and thrir separation from China resulted 
automatically from the proclamation of a republic 
Thrir accession from China was aided by Russia, winch 
thus secures a “buffer state” on its Chineso frontier 
Vertical Oaat panead of the Wlad —W Peppier has 
published the reeulta of observations made at lindenborg 
O b se r vatory on vertical air movements, as deduced from 
venations in the vortical speed of ptlot-halloons and 
sounding-balloons. The average rate of ascent of llio 
balloon for each 000 meters was oompared with tho 
avenge for the whole aeoenl It was found that an 
increase In horizontal air movement wae accompanied by 
an in cre ase in vertical movement The author obtains 
from Us observations the Important general law that 
vertioal displacements of the air occur from levels of 
■nailer to levels of greater horiiootal velocity 

A Neva! Edueattaaal Experiment has been in euooearful 
operation for some time at MoComb City, Miss , accord¬ 
ing to a bulletin of the U 8. Bureau or Education An 
arrangement has been made between the school authori¬ 
ties and the Illinois Central Railroad wherehy hoys may 
work every other day In the railroad shops and on the 
alternate days attend the high school They are known 
in the shops aa “student-apprentices” and receive a 
minimum wage of 12 cents an hour Hy this plan the 
boys not only pay their way through school, but at the 
end of the four-year high school course are able to draw a 
man’s pay at a trade, in ease they do not find it rcasiblo 
or desirable to proceed to the university 

C. G H. Halts la Meteorology —The vehement dismis¬ 
sion that has been going on among mcteorokigistJi for 
about six years as to the desirability of making certain 
radical changes In motoorologtaol units, especially those 
used In uppea>air research, is likely to culminate at the 
forthcoming meeting of the International Meteorological 
Committee (April, 1013) The most important, eliange 
proposed is the substitution of the “bar’ anil its sub- 
multiples for the units now in use fur expressing atinist- 
pherio pressure The bar is a pressure of 1 illegally no 
per square centimeter, and corresponds to a reading on 
the barometer scale of 750 1 millimeters or 20 531 
Inches. Barometric readings would aouonlmgly, be 
expressed in millibars, or thousandths of a bar A 
dynamic unit uf this kind would undoubtedly be con¬ 
venient for mathematical use in eurtaln physical lnvro- 
tigaliona, but whether its general adoption is feasible or 
even desirable is a grave question Unless adopted uni¬ 
versally—a step that would nooussitate the reconstruc¬ 
tion of existing barometers oil over the world, and the 
conversion of a colossal body of records tables, etc —its 
introduction would limply lead to the existence of three 
kinds of unite in place at the two—metric and English— 
which are now in use (and which are one too many!) 

Tbs German Antarctic Expeffitten, under l.ieut 
Kilohnrr, recently returned to Buenos Aires without 
having aooompUahed its chief purpose, which waa to 
land in Antarctica and push into the interior of that 
continent. After traversing a belt of drift tec 1 AKI 
miles wide, new land was found lr February 1012 
at latitude 70 degrees 35 minutes south, and longitude 
30 degrees west, I e, part Of the shore of Weddell 
Sea, and evidently a southwesterly continuation of 
Goats Land In honor of the late ruler of Bavaria the 
patron of the expedition, this land was named ’Prince 
Regent Luitpold Land " (Why not amply "Luitpnld 
Land "7 Antarctica is sadly burdened with needlessly 
long names.) Tbs general course of this land was 
traced aa far south aa 7B degrees In latitude 78 degrees 
an loe-harrier waa discovered, extending west from the 
coast, and waa named "Kaiser Wilhelm Barrier” A 
landing waa effected on the harrier and a station estab¬ 
lished, but soon afterward part of the me on which 
the station stood waa broken off by a high tide, and 
the explorers had to regain their ship aa beat they could 
The vexcel than turned homeward, but on March Dth 
was caught in an lore floe, and drifted helplessly until 
November 26th, whan it waa finally extricated hv 
U1 r-t*“g During this long drift oeeanogrmpbical and 
metcorotorfeal o b src rat iocs were carried on WoddcU 
Bee waa found to ha shallow near the barrier, but very 
deep (about 17,000 feat) In the middle, and separated 
from the Atlaarie Ocean by a ridge or rise, with a depth 
of about 8,300 fast. The eurrenU scon to be controlled 
by the winds attending a quari permanent Iwrometrio 
dapresriau svn ijla g Weddell Ben. During the same 
drifts* s ight day dodge expe dition waa made to the 

jsetoal Marsfi Ladd. Tbs expedition had the mU- 
fortnne to loro Ha saiHaff-maatrr, Cnpt Vabael, who 
■oca lim bed to baart iMsiast on the outward journey 
The eq nlp m mi of the party is reported to be intact, 
and another attempt to sCeet a tainting In Antarctica 


A New Cross ree ntry Speed Record.—On March 4th 
the French aviator Guillaux who has reoently made new 
speed reoords when carrying a passenger, flew in his 70 
horse-power dement-Bayard, alt-steel muuoplani from 
Sat igny-tur-Blaye to Paris, a distance of 118 miles in 
one hoar, thus breaking all records for speed across 
country On Fehruary 12lh be made records of 101 0 
kilometers |24J 5 miles) in 4 hours, and 110 kilonutirs 
(254 8 miles) in 4 hours, 10 minutes and 41) seconds utur 
a 10-kilomeler course when carrying a passenger His 
average speed waa more tlian 02 miles an hour 

Tho Bk Cjt Instltste —Regarding the Aerotoehmc 
Institute of 8t Cyr, near I’ans whieh we recently illus¬ 
trated, the annual report shows that even at the start 
there were flfty-two d« mauds for tests of aeroplane sur¬ 
faces and the like, or for iiiformuLion on albod sulijts U 
The large laboratories, testing halls and ixpcnnuntal 
traeks under Prof Maurain s direction are will adapted 
for this work Among ollii rs rest an lies wen made u|sin 
propellers at various s|ierds (. apt Hiv ien ulso tested 
small models of propellers with tho blowing niai hino 
Profs Toussalnt and Lepero mado tests upon roconling 
instruments which ore designed to bo used ou aeroplanes 
during the flights 

A New Altitude Record of Nearly J 1 , Miles. At tho 
Buo Aerodrome on March 11th M. Pern von, on a 
Dldriot monoplane suissssled in row lung the tremendous 
height of (1,000 nutirs (10,(185 feel) Hi tints lent the 
records of Legugneaux (1,450 uietirs or I7.SS0 feet on 
Ht-ptemher 17th 1012) and of (larros at Tunis (5 010 
meters or 18,400 feet on Dec, nils r 11th 1012) by a wulo 
margin Tin alniosplu re is only alsmt half as dense at 
these great heights as It is uL tin earth s surfai e Not 
only does this affect thi lifting jsiwir of the aeroplane 
bill it reduces the horse-power of thi motor as well, so 
that It IS doubtful if a mai lime will ever he aide to climb 
to a height much gnatir than four miles Tlien ton, 
thi re IS the difficulty in breathing ami it will he impera¬ 
tive for Uil aviator In inspin oxygm 

From France to Italy by Hydro-aeroplane Tin first 
hydro-aeroplane trip from one country to allot In r was 
made on Monk 4th, whin MM LaimnsHnd Si Inn liter. 


tune or but 5 minutes more than the lime made by 
Garros alone ill lh) Pane-Home race of 1011 Alllluugil 
the »» was ealiii, the aviators claim t In v ovjstu n< ill air 
holes A leaky gasoline tank caused tin in to stop at 
Bpotorno, where they wi re long di lav iul Tilt flight was 
started at 8 45 A M , and H|x>torno was reached m an 
hour After resuming the flight at r > 20 1* M 40 min¬ 
utes sufficed in which to finish it d< spiti the fact that 
from Healn Ponenle thi machine was run oil the water 
on aoeount of fog The hydro was moored to a battle¬ 
ship and tho aviators received au ovation 


aeroplanes of different types, so that Liu \\ur Ofllie de¬ 
cided to forbid their use l>v lhi ollii i rs and at tin same 
time appointed a commission to l<sik into tin matter of 
comparative safely of monoplane,, and In pi uies ns it was 
claimed that the former wire more dangerous The 
commission has now published its re tsirl und it appears 
that nothing juatiflos the idia that tb< ueudi nls are due 

to any special class of airoplnnc* but .. only from 

Im k of care in assembling the mm limes In gemral, 
the teals made by the experts sis ill to show that liiplainw 
are not any more stable limn nioiioplani s, ami it is to Is, 
remarked that many pilots prefi r to use tin monoplane 
as it is simpler and is less fatiguing t« linndlc Si v< ral 
points are recommended win, h should in look,si after 
In both olasees of flyers one or thi w Iwmg an im nnse in 
the stay wires so as to give greater slrengLh Isunhng on 
the ground should lie done gradually and not in a sudden 
descent, as Ihia is a source of dungi r 

A Haight Record —The voimg In oil pilot or the Ear- 
man School at Ktampre, l’lirre (iougiiihnm recently 
made a brilliant pcrforinaum> breaking the record for 
height with five men on Isianl in spite of thi f« t tliat a 
very strong wind was blowing at the time At 7 A M 
the 80 horse-power Onmiw-mnlnn-d Farmaii biplane left 
the shed and took on the pilot und fmir men, ami at 7 10 
A M the aeroplane started up cosily in spite of the heavy 
load and then made evolutions about the aerodrome At 
8G6 A M it reached an altitude of 750 meters (2,461 
feet), but then a shower commenced and this prevented 
him from going any higher Ho dosornded under good 
condition* and alighted on the ground w ith ease in front 
of the hangars. The above height waa found recorded on 
the barometer The world’s record for five persons had 
been held by the Belgian Berseboevo with ">(Ki nu tors 
(1,065 feet), but this ia much distanced at present The 
Sight wm checked by the Aero ( lull s delegate W hat is 
remarkable ia that the velocity of the wind was <5 miles 
an hour, and the pilot had gr e a t difficulty in overcoming 
the air realstonea oanaad by the four persona. He used 
• hug* Fane»a biplane having a spread at 66 feet 




Freak French Automobile Bodice 



and nil I lie olhnr Impediments of the run L 
nine board will cvcntuully bo concealed 
The running hoard Itself will disappear The oM 
Iu the Purcat Mery air. the Orlffault 
body has manifestly been designed with 
this purpose In view The old running Imard becomes 
the Imttoin of a casing in which lugguge can be stored 
Tires are concealed In the rounded protruding rear end 
of tile llir The hood Is made so completely colluiwlhle 
that even Its frame disappears, becoming or rather lit¬ 
eral I) melting Into the linen of the I sidy The bead 
lights become port of the mud guards. 

While tie cuniiot altogether admire the ear an It la 
revealed lu our lllustro 


In Moiraworth'a omnlhuara there are three pairs of device*, which la t 


steered with both of the other pain, In 
the latest arrangement both the rear pain 
of wheels are driven and the vehicle la 
steered by the front ones only Which 
arrangement materially stmpUflea cun 
at ruction ae a matter of course, for It 
eliminates the necessary complexity which 


steer the two outside pairs. Incidentally. 
It cheapen* construction while at the 
name time permitting a higher factor of 
safety due to the better dlapoaltlan of the 
metal and the absence of the multifarious 
Joints otherwise necessary 
Tbs new vehicle Is standard with the 
exception of Its rear axle, which, as may 
be seen, really Is two rear axles, carry- 
xles. 
■cely 

more than stubs, and are mounted at the 
ends and Integral with what are formed 
dor age of “equalising bam,” the latter being hinged 
to the main axle which extends tho width 
of tho vehicle. The "equalising hors" are 
In effect levers or the second chum, whose arms, are 
of equal length and partake of the functions of these 


wheels, one pair being at the front as usual, and the 
other two pair being at the rear, the arrangement waa 
much the same as that depicted In the accompanying 


la elevated, as la shown hi the accompanying picture 
depleting the vehicle with one pair of the wbools on 
the road surface and the other pair on the curb, the 



Six Wheeled Omnibus 

By Stanley Patman. M E. 

W ITHIN the pant few 
Meeks there has np- 
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the arrangement, of course, 
la that a atpat amount of 
vibration due to irregular! 
ties In the road surface la 
eliminated. 

The drive la transmitted 
from the engine through 
the intermediary of a maa- 


tended. In this new ve¬ 
hicle the reduction of shle- 
altp has been made a ace- 
unitary object and follows 
as a natural result of the 
greater lire surfs09 to cos 
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Sfx-whseM mater mattes roeaaUy totrWncodJa {few Ygcfc. 


Individually than would 
be tho single pair, the 
added cost Is purely noni 
Inal and need not exceed 
9100 Thin, It hi painted out 


nayy vehicle. 

The second objection 
la baaed on the differ¬ 
ence in direction of the 
pain of driving wheels 
when the vehicle la tamed 
Sharply But as the distance 
between wheel centers to 
abort—In practice It Is 23 
inches—the actual amount 
of difference In direction is 
small at boat and la mn 
than compensated for by 
of the rubber 
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Btwwncopte VtafWB of Ufhtatllff ewawially m a of tbe article Junt HUM lr 

Br tha IMI« Correip—4—t of tho SdcntUk Aocrku with what la Mid below about the uw> of 

I N the mi 1887 the Royal Meteorological Wodety of camera ) 

Ragland addreened a circular to photographic aode- Walter'a latent achievement Involve* lb 
ties and Individual pbotngmpbeni throughout the world third enraera hk Mated below The iihoti 

requoatlng them to furnleh the Hoclelj with photograplie method lu lightning photograph) la not alto 

of lightning flaahm. AUiat Mai) pbotogrniriiM were ll liuw I icon applied li> McAdle, lu thU com 

arourad, and an ezamluallon of them made powlble tbe oilier* Ita nee In connection with the mm 

flrat accurate eland Heat Ion 


in connection “The Snow of the Penitenta” 

t the moving By C. F Talman 

T IIB traveler In the lihilu r Vndt* of \rguiHiiH and 
Chile In HometlmoH greeted with the Ntnrtllug Night 
lugrammetrle of wlrnt appear* to lie an liiniinienilile llirong of kneel 
ogether new, tug white-rolled flgurex nimii Ihe barren mountain Mile 
untrj among The nenreHt known human habltutIon U «nrw of mile* 
vlug eumern away, the region In whlih the Iran hr line |»notrnted 



The **wv e t At PtritoMe* Oflm FMttwte) «f the Oflaan-A r ye eHj i Aa» (Photograph* by Dr. P. Bridwrt) 
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In- iiIihh n pd that the cloth soon became heated and aank 
Into the allow, the darker-colored pieces winking more 
rnpldl) oil account of their greater |x»wcr of abaorli- 
tng Molar radiation. Palchea of dual would have the 
aaine effect Dual la found even ou the hluheat moun 
tain* moat of It prntaibly rowing from tlie dlaiutegra 


vlng aiiow riniiarled anowflelda 
other of thoai iiruccaHea an* found 
i, lint 111 the A 1 |ih anil tile Mima 


llncl in ap|a*urance from the wuow hiimnnakx ween on 
oilier iiiouiKalna, In which caae they rnuat be condl 
Hom'd hy aorae local peculiarity that haa not yet been 
explained 

The photographs accnmimnylng tlila artlde wore 
cakin ||J u lending authority mi nicer penltmle, Ur F 
Uelcliert, of the I ulveralty of Duenoa Aires. 

Cotnpreaaed Air aa a Protection for Battleships 

By R. G Bkcrrett 

I s IIP aeiioua roiuHiiuoucva of a stumble upon a sub¬ 
marine mine, the chance, perhaps, of haring one 
of our aii|M*nln*udiioughta placed pretty nearly Kori de 
nimbat by a Mingle Hiilmqueoua blow, led our naval 
nuthorltlca to undertake a novel experiment more than 
n \mr ago That experiment constituted the eipilpfillig 
of the armored cruiser ' North Oarolltui" with a aelf 
contained salvage outfit by which compreased air waa 
tu aerie aa the medium by which the Inrusblug aea 
wait r could be quickly driven outboard again and 
tlie iluuiaged compartinenla aulwtanllally drained a 
few momeulH after an ncriilent 
The test equipping of tlie “North Curuiliui" hua 
proved so aallsfactory In a number of wuya that thin 
ayalem 1 m to bo lnatulleil henceforth as n regular fea 
ture upon the mightiest aliliia of our battle line, nml 
this Is eaiiectally the caae with the peerless “t'ennayl 

Mr W W Wolberspoon la the engineer Inventor of 
this a) stew. mid I hla application of It la really (lie 
outcome of hla work In counecUou with the Inat effort 
to aalvc the cruiser lankee'' The prime Idea of I ho 
scheme la to turn each watertight compartment Into 
a ralason, aa It were, uud hy the adtnbudou of com 
pressed nlr first to push the water out from the wound 
etl chamber and then to keep It out by n anlllclfn< y of 
compressed air In other words, each comiairtincut be¬ 
comes like an Inverted tumbler In a bucket of water— 
the tumbler being filled before Inversion Then by 
forcing air In through n holo In the bottom of (he glaaa 
the water 1 m expelled In the case of a ablp, however, 
the water eaters by a wound lu the bottom plnllug 
through (Hie cause or another, and steps uiual Iw taken 
Immediately lo uffatt the atreawa of this lenkuge la*- 
fon the gathering prtwauru ruptures the confining 
bulkheads. Hy the ordlwiry procedure, the ships 
punnw try to hold the Invading witlir In check, hut not 
Infrequently, this tu tantamount lo trying to pump out 
the whole sem Even so, the dividing walls of steel 
may slowly vleld and the vessel Is frequently doomed 
Hv Ur Wotherspoon's system, uni uuly Is the lu- 
rushlng water forced outboard again hut the surround 
Ing bulkheads are given Immediate Htid lempomry Hitp- 
lairt, which effectually localises thi Injury lie uecom 
pllshes this hy putting his heaviest sir pressure Ini 
mediately lu contact with the water to la* expelled, 
next he surrounds the Injured apace with air of lesser 
pressure and, finally, lie takes the excess of pressure 
from these supporting com|iartments hy admitting air 
of still lower pressure to other flanking unit siqier 
I saved compartments. Thus hy a successive dlstrlliu 
tlon and redaction of tho tax none of the hulkheada or 
decks la overalrained Tula Idea or dividing the 
luteruul body lulu succeeding layers or strata of oom- 
preaaed air la one of the untune features of tho system 
For all ordinary contingencies, the highest pressure 
would not exceed 14 pounds to the square Inch, and 
the lowest preiaiure Would be In the neighborhood of 
iilsnit 4 laninda lo the square Inch. We have shown In 
the small diagram two Strata of different pressures 
and Iihvc marked them 1 and 2. 

M first blush It may be Imagined that the Installing 
of a svsti m of this sort would Involve a goodly increase 
of weight mid much additional apparatus. Aa a mat 
ter of fart, thi whole equipment la remarkably simple 
and easily ]mt In place. This Is because Ur Wntlior 
spoon haa taken advantage of other fixtures tliat are 
already n pari of the uuslern fighting ship. Fvery 
compartment Is provided with two lines i>r piping ouo 
to force fresh air Into the space and the other to pro¬ 
vide an exhaust for the foul air or gases. Tlteae pipes 
have to be strong enough to withstand certain pres¬ 
sure limits, sud these limits are considerably In exccw 
of Ur WutheMiasm's requirements, lie merely taken 


tneb of those pipes as he may need and couaaeta theta 
to a supply of compressed air Pretty nearly every 
man-of war—certainly all of the Mg ones—have air 
compressor* aboard for other purposes, and a re aer ve 
can very easily be stored In a suitable reservoir and 
at a very high p re ssure. Therefore, all that la neoes- 
aarv to meet an emergency la to connect the ventilating 
pl|ies of any of the compartments with the compressed 
air In reaerve and then to start the compressors lu order 
to maintain a further supply The facility with which 
o tbMahal compartment can bo drained and the pres¬ 
sures In the supporting spaces brought up to the proper 
degree baa been convincingly demonstrated In actual 
service, both In cases where the flooding baa been 
Intentional and where a leaky are valve haa produced 
the trouble. 

According to the building specifications, every water¬ 
tight eomioirtment of a fighting ship la mippnaed to be 
tested at some time during tho course of Its construc¬ 
tion, hat because of tho complex get up of these craft 
and the early Installing of some of the mechanisms. It 
la practically out of the question to flood these com 
inrtmcnta. Accordingly, these spaces which should be 
watertight are sometimes not so, and the fact Is not 
realised until accident perhaps reveals that disturb¬ 
ing fuel This is not all The seating* of watertight 
doora la-cmne Imperfect by use, and the extent of thla 
weakness Is frequently overlooked, and leakage might 
lie of grave measure should the contiguous space be 
inundated Mr Wotherepoon'a salvage system provides 
iucidenlnlly an effective meaiiM of testing every com 
puriment and every watertight door lit any time, and 
makes It possible lo do this without damage to the con 
tent* of any of these apace* The practical value of 
thla inspection agency baa been amply demonstrated, 
and It Is helping onr builders to do their work more 
Intelligently and more thoroughly lu a number of 
cases where flanking compartments became flooded, 
compressed air waa turned Into uelghlmrlng ape ere filled 
with valuable stores, and tho water held away effec¬ 
tually 

A logical development of thla safeguard against the 
foundering of a wounded ship Is that of auppreoalng 
nr aUHittiering Are For such a contingency, Mr Woth 
crapouii again mukoa uso of the ventilating piping, hot 
Instead of forcing compressed nlr Into Uw endangered 
division, he |mmi» down through the ptpra a volume of 
noil Inflammable gna. Carbon dioxide 1mm Ishm tried 
for this pur ]niso before, and thla turn been drawn from 
the amnkestaok, but this Is not dctdnthln, unit In fact 
la not aiifltclently nvntlablo lu quunllly In Hie cases of 
oil burning craft. Therefore Mr Wothcrapoou will 
use Hnother gas which can be quickly generated In large 
quantities. This gaa will not damage stores or mer¬ 
chandise Tho advantage of n check ou fire of this 
nature must Is* fullv apparent and one can easily see 
the lismeH thus avoided Instead of using water Apart 
from thla, water I* not always au effective extinguisher, 
whereas a snltablo non Inflammable gaa Is when made 
lo Ml a confined spare wherein there Is a Are. The 
Muppreastug of flre U|sin a man of war Is pretty nearly 
as vitally Important as that of promptly arresting a 
leak, In fact, there are limes when this may be a mat 
ter of desperate concern. 

Revelations of the Bouton Automobile Show 

N OW that Urn last of the rally big automobile 
shows Is over, the doora of the annual Boston 
exhibition haring been clotted this week, and manu 
facturera at length can draw breath free from the 
apprehension of show cares It Is meet to take stock 
or affaire by way or ascertaining If possible Just where¬ 
in tho benoflt of such exposition* lies. Probably the 
true state of affair* never will come to light, though 
an extraordinarily clear vision scarcely Is needed to 
aee that the automobile show a* a show haa almost. 
If not quite, outlived Us usefulneeo. 

It long ha* been known that these annual functions 
cause unrat In the bosom of the manufacturer Simi¬ 
lar symptoms In the boeom of the dealer are only ren 
dered lee* acute by the hope of Increased sale*—some 
day. To the dealer, however, that some day does not 
come now as It did lu the past, It doea not com* of 
shiny car* exhibited together under a common roof 
where the human spirit of re*tlee*nees and cariosity 
Induce* mutant search for something newer to took 
at or to occupy a mind already cloyed with too mweb 
newness and too much gloss. Can are not sold that 
way now 

It la a comparatively well known fact, to mImmo 
at least, that aattetectory Bales from hla own point of 
view and from the point of view of the purchaser de¬ 
mand comparative quiet, freedom from blaring baoda 
and a mar* anltable atmoeph e re than that affiaTdld hr 
the automobile dhow Hence, the dealer do* ahfc a* 
a rule, hall the show with deUght it disrupt* hla gala* 
and service force* Juet as It disrupt* the atlas, and 
en g ineerin g forces of the manufacturer Aa a waiter 
of cold tact, It waa only after heated argument, and 


aa a mtaaue to Pw osotors stop¬ 

ping Into the breach thai 'WOnld he toft, Otto: If waa 
decided to hold the usual shows to 1M4. Whether 
they will be repeated In 1 MH, which la quite a long way 
to look ahead, remains to ha men, bet If praset asuti- 
ment can be taken aa an Indication, the repetition la 

unlikely 

The public wants the show* of coma* They furnish 
excellent txcuam for the display of the finally Jewel* 
and permit practice In polishing np the manner* that 
go with manifold social doing* Bet the oar-boy Ing 
public care* naught for such thing* In the majority of 
case* Heoc* the Influence of the automobile show 
In Increasing sale* la quest Iona hi* to aay the leant. 

Similarly, as exhibition* pare and simple, the show* 
which logics I ly are for the exploitation of now warm 
fall for short of the average expectation. Cara which 
are shown already have been on the market for several 
months In nine case* out of the proverbial teu and 
little—very little—actual novolty la revealed. At the 
Boston exhibition, for Instance, there wore Just five 
brands of cars ant of a total of some hundred makes 
on view that had not previously been shown either In 
Now York or In Chicago. Two were gasoline propelled, 
two were electric* and one waa a steamer It to almoat 
the tost of all the steamer* by the way, and Its con 
tlnuance In these days of steadily Increasing efficiency 
to all the more remarkable by reason of the fact that 
It* engine constat* of two simple cylinders and that 
no condenser to used. 

In the realm of acceeaorie* the Beaton show waa no 
more productive of newnem than It was in the realm 
of complete car* Two englnea appeared, heralded aa 
being new, though in both there waa apparent idaln 
Indication of well known principle* In une the valves 
are In the form of reciprocating crescents out at do the 
cylinders proper, and in the other the usual puppet 
valve* are replaced by longitudinal rotating alcoves 
which alternately cover and uncover cylinder ports. 
In neither, however, has the designer given evidence of 
deep thinking with regHrd to the likely effect of un 
equal cylinder distortion due to the presence of Irregn 
larly shaped castings with comparatively large masses 
almost directly at the spot where the greatest heat 1* 
generated. 

The single really significant feature of the show was 
in the form of a magnetic gear shifting devleo with 
which one of tho care was equipped. Fremure on any 
one of a series of lire hutton* corresponding with the 
four forward spends and one reverse speed, tiermltted 
any of the gear* to ho enmeshed without further oxer 
tlon on the part of the driver than the release of the 
dutch. In view of the widespread adoption of electric 
lighting and engine starting devices and the general 
tendency toward tho elimination of manual work, the 
presence of thla device may well ho viewed aa signifi¬ 
cant, particularly lnaamuch aa it now hi pretty well 
wUbllahed that at least one well knowu American car 
will be equipped with a device of the kind before the 
end of the present year 

The Current Supplement 

rtilUB week’s Issue of onr Hupfumbivt brings the 
* concluding Instalment of Mr Wudaworths report 
to tho Inventore’ Oulld —Much lime may be saved, and 
efficiency gained, hy employing Judicious methods In 
sketching machine deolgns preparatory to the execn 
tlon of complete drawing* Mr Ford Harris give* our 
reader* some valuable hint* in thla matter —I>r E. J 
Bowel of the Botbamatood Experiment Station, gives 
ns a survey of the present views regarding the effect 
of soil sterilisation upon plant growth.—Mr F I Cole¬ 
man tell* us bow the Hwang llo, the world's moot 
treacherous river, which has changed Its sours* nine 
times In 2,BOO year* has been recently spanned with a 
railway bridge.—Mr A. & Neumark contributes an ex- 
cellent article on Peroxide* and Peralta—Mr K. 
Ohwg, In a richly maturated article, describee tho 
process of wire drawing.—Mr F darned* reports on 
a study of the vibrations of rifle barrels carried out by 
the aid of Instantaneous photography —Dr IL C Or 
torn gives ua an intonating talk an the Crayfish, It 
to not generally realised that this crustacean has osu- 
■Utonble food vain* yet the equal catch In tU United 
State* amount* to *34^00.—An Extract from Lloyd's 
Official Bcport for 1912 will interest thtoe of our 
renders who follow tha development of the world's 
shipbuilding.—A ornament on the F riedmann treatment 
for taberculooto should prove of timely interest. 


tofcdt of a series of spifefcguard trial* wttefa r**»% 
«fiNbeUtoIiMt*HMtoUmdtafftopotottet«nto*4r£* 
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[The editor* are not responsible for statements 
made in the correspondence oolnotn. Anonymous com¬ 
munication* cannot be considered, but the name* of 
correspondent* will be witJUield token to desired.] 

The Bony u a Destroyer of Roads 

To the Editor of the Scnimno Amiuom 
M r Arthur C Brady ii in the right in hii article 
in your imue of January 18th, 1013 

I have made the ame obaervation during many yean, 
being tod to do ao by my work aa a teacher of aurveying 
and engineering 

Horace do moat damage to the road*, and narrow sted 
tirea come next Any gravel or atone road in Indiana 
bean evidence of the above Uni tea the former ia 
dragged In aultable weather, which may not occur 
during an entire aeaeon, it coon baa three deep grooves, 
two for the wheels and one midway between, formed 
by the hones, driven single The but ia moat difficult 
to control. It is due mostly to rapid driving On hills, 
where the horses walk, it ia not formed 

Our farmers complain of automohllaa ruining the 
roads, but the man in a buggy, with hia fast-stopping 
hone, is a greater menace There would bo greater 
complaint if In taxing vehicles to raise a road fund, 
the horse-drawn buggy should be given its just share, 
and speed limited to four miles per hour, a rate that 
would do but little damage to the road 80 far as I 
know, that has not boon done in any State The outoist 
is taxed because they think he is able to pay In most 
eaaes ho is also willing, greatly to bis credit While 
that is true, the facts as to road wear ought to be under¬ 
stood C A Hargbavb 

Danville, Ind 

Spring Wheels 

To the Editor or the Brnumnc Ahiucah 

Referring to article by Mr Domic which appeared 
in your correspondence column In the issue of March 
let, 1 wish to state that it was my Intention In my 
previous communication to point out a principle which 
must nooossarily be involved in any spring wheel, what¬ 
ever may be its construction 

Mr Domls's statement that "the highest typo of 
spring wheel requires all of the springs to assist equally 
at all times In carrying the load” u correct But it 
is evident. If wo oonaider any given spring, first in a 
position below the hub and eonond in a position over 
the hub, that the flexures of tho spring in the two posi¬ 
tions must necessarily be In opposite directions, and 
oT amounts equal to tho flexure produced by the load, 
thus giving a normal flexure in each direction at every 
turn of the wheel 

The normal load flexure and tho shoek-alssiriung 
capacity of tho wheel will each he Inversely propor¬ 
tional to the strength of the springs It therefore 
follows that If "when tho wheel Is operated over a 
perfectly level road the springs are not flexed in the 
least degree," then the shock-absorbing quality of the 
wheel has been reduced to a minimum by the great 
strength of the springs. 

The question Involves a mechanical principle on 
which I had hoped to obtain an unbiased opinion, 
more particularly as to whether tho present high quality 
of spring steel was capable of withstanding such a great 
number of flexures. O P Puna. 

Plainfield. N J 

Machining Granite Blocks 

To the Editor of the SoiBunric American 
In tho oorrespondenoe column of the February 22nd 
Imue there in a request that you oall tho attention of 
the Inventors of the country to the need of a machine 
to make granite paving blocks, and in acknowledging 
It you state that “it should not be difficult to devise 
nil table machines far doing this work ” 

After years of experiment with different m a chine s, 
that fxflad to do the work in competition with hand 
labor, we certainly would be glad to be^r of any such 
machine and could use scores ot them Further than 
that, any plan presented that seems feasible we would 
mmider and would flnaooe the coostrucdoo of such 
* J ta whfap and pay liberally for its use. 

W> would appreciate the name or names of any 
Hm, threaten, or otherwise to whom this proposition 
■right mM, ao that we aoold taka the matter up 
with .dawn .direct. 

WxacOKSiN Gas situ Compast, 

/ Per Warn 8. Pantusr, Treasurer. 


tadlme, 

Onffeg 


y-Jp; Cob* 

Tir'thj1|tfttce nf the flrner-1— AA— f“ 
'htjaht rtiiiwriindrtonr nfiinuuii February 


In 1900, at Providence, K I , 1 saw a planer similar to 
that used in the machine shop for planing metal planing 
granite slabs with a tool also similar to that used mi the 
aamo kind of planer in the machine shop A pipe with 
water coming out of It moistened tho tool, drop by drop, 
as the stone passed slowly beneath In another part of 
the shop a granite column was being turned In the latlie 
I would suggest that the work could bo done just as 
readily on cubes as on slabs, and that the Job would 
depend upon the spood used only I would also suggest 
that the Job could be done in an economical manner on 
tho ordinary machine-shop profiler or vertical milling 
machine with a fly cutter This would he faster than the 
planer, as no time is lost in the return motion The fly 
onttor is made up of a disk having several inserted tools, 
which may be removed when necessary to grind The 
disk turns in a horizontal piano The oulie could be hold 
In the ordinary rise chunk, and a stream of wator or oil 
used to keep the tools cool Tho speed should he no 
fhstor than what the tools will stand, the depth of out 
and feed would be determined by the breakage of the 
particles of stoue A fas tor method yet would be to use 
a vortical grinding machine or surface, aa used in the 
machine shop, using a very coarse wheel It would then 
be a simple problem in abrasives, which tho Norton 
Emery Wheel Company of Woroentor, Mass , oould no 
doubt solve for you in a very few hours 

Pittsfield, Mass. Alan A McAllan 

Audible Railway Signab 

To the Editor of the SciENTinr American 

In regard to the matter of an “Ideal Automatic 
Train Control," on which a correspondent vntis in 
your issue of February 15th, 1 would liko to suggest 
that M to avoiding panning a signal set at danger, 
the absolutely certain method of invariably tin-eluding 
this (so long as tho hlook system Is m order) is very 
simple indeed, namely. Instead of visible signals have 
audible ones, for instance, instead nf an arm heing 
thrown into a certain position at the side of the Inn k, 
arrange a trip in tho track, wliioh when sol at danger, 
automatically would ring the bell of the ongma, or a 
special one for the purpose, or blow the whistle in 
some peculiar way, sav a half-minuto-long blast, so 
that not only the ongineman hut the nonduotor and other 
trainmen, as well as passengers, could plainly hear tho 
danger signal, and if the train was not Immediately 
slowed down to a “wsik," or stopped bv tho onginomon, 
tho conductor or some one else on the tram would be 
sure to Boe that the tram was warn slowed down m 
obedience to tho signal, for "wdf-prennrvatinn is tho 
first law of nature " 

Much an audible-signal system oould proliahly bo 
installed much cheaper than an automatic-stop system, 
which must necessarily be complicated and expensive 
and would therefore never be gem rally adopted, and 
which Is open to various other nhjevtions, such as 
sometimes stopping a train With dangerous suddenness 
at a turn, causing excessivn 1 wear anil tear,” gi tling 
out of order ton easily, etc Homo objections to the 
present visible-signal system are, that thov cannot 
be seen at all In a heavy fog, the enginemen get tired 
of looking for them, and it has been proved that there 
am times when a jierson with ordinarily good color- 
sense is unable to distinguish red from green hncausc 
of a severe cold, lack of sufficient sleep, ill health, or 
other causes Tor tho brain not acting i learly None 
of these objections, however, apply to Lbo audible- 
signal system, which most eventually bo universally 
adopted, and It is strange indeed, that it has not 
boon preferred long agu A simple, inexpensive form 
of it oonld be made that would ring a bell electrically 
(hut preferably Intermittently) in the cab of the engine, 
thus dispensing with the mechanism operating a block- 
signal arm or a Inp at the track-side, and of course 
the less expensive a signaling system u tho more gen¬ 
erally will it be used Every mile of railroad track 
should be provided with audlhle danger signals - the 
only efficient ones, and In this age of invention there 
is really no more need nf having railroad collisions 
than for doing without railroads altogether In con¬ 
clusion, the p re se n t visible-signal systems oould doubt- 
lev easily be changed to audible. 

Livermore, Cab Elmer O Still. 

[Many of the axis ting autometio-atop devices are 
equipped with means for sounding an audiblo signal 
In the cab —Editor.] 

Alternative FWp wW dB for Control of the 

Mtarirtppi 

To the Editor of the Scmanwr A is ex has 

Recently you printed an editorial lu support of levees 
as a method of flood pretention and In opposition to 
anything slew. Beyond the aha dew of a doolit that 
editorial created *< wrong Impression among some of 
your readers, and for that reason 1 ask that yon print 
this statement of fact In order that the Issue Involved 
be made deer. 

Two edboota of thought end two rets of man are 


now engaged In an effort to Induce the Federal «Jov 
ernment to Nolle the flood problem 

One art— the old-school thinkers-—are domiciled at 
Memphis under an organization entitled The Missis 
slppl Valle) liOvee Association 

The otlur set-I be new school think ere—lum been 
fur more than n jear domiciled at New Orleans under 
an organisation entitled the National Jtocluuniilou As¬ 
sociation,' which was formed aa the National Irriga¬ 
tion Association" In June, 1NUB—nearly fourteen years 
ago 

According hi Mr John Fox, wtreiarj manager of the 
UlHHlsalppt T-cvce Amoclatlon which Is advocating a 
cnhtlimntlon of tho ‘ la-vees Only ’ policy, bis orgaul 
sat loll hns secured the enthusiastic support of ull the 
railroads Interested hi flood protection " 

Tht XuHoual Reclamation Association, which la ad 
vocntlng the niitlniuilUliig of tin* rticr by tho Federal 
(lot eminent, nud llie control of Its floods hj tho Fed 
eral Government through llie building of leiees and 
revetment of caving banks, supplemented h) the con 
trol of the source streams lu onlir that lovce-hreaktng 
floods will no longer 1st permllted to form, lias enlisted 
In support of Its canqialgii more than 1,000 business 
men, manufactarers and taxiiayern, but no railroad or 
corporation affiliated with the power site promoters, la 
contributing to or In any way helping, the work of 
the National Reclamation Association 

In llu Halt River \ alley of Arisons, the Federal Gov¬ 
ernment bus const rooted the great Roosevelt Dam, 
which gnthirs the freshet waters of the Halt River, 
conserves lliem and uses them to Irrigate the arid lands 
of a large territory Relmv llm dam llie Halt Itlver la 
new jicucoful and quiet Pin HisMovelt l)um Is au 
llluslmllnii of the character nf source stream control 
provided for b> the Now lauds River RiguIaUoii Rill 
and advocated by the National Reclamation A sms-la 
lion 

Down In the Tamer Mississippi \ulhy mar \ Icluv- 
Imnr Mr John M 1’nrkir hns named Ills grant 16,000- 
u<re estate Hie ltonravelt Plantation In Mil) 1‘HJ 
through Hie breaking of the Salem lens- this cstati 
was |limed, by the river into n might) reservoir with 
enormous loss to the owner anil to man) other owners 
of land In nn aren hundreds of square miles In extent 
Till Hoot* volt Hum Reservoir in the Salt Rivir \al 
h) is nil llllistrutlou of a source stream reservoir 
tile Korns veil Plantation Reservoir in the Mississippi 
tulle), Is nn llliislrnllmi of a crevasse reservoir whhh 
the rlvvr muki-s for llsclf when Hie flissls an uih-oii 
trolled at their sources. 

I nilir the terms of the New In mis Itlver Regulation 
Hill, Its appropriation nnd working marhlnir) are rinp- 
pleinenhil to not siilisHInles for levee work provided 
fur or to ho provided for through the Rivers and liar 
hors Rill 

Ihiriug the Congress Jnsl terminated six million dol 
lars wore seenred for the Mississippi Hirer ladween 
Cairo ami the Gulf 

The lowest estimate yet made of the cost of lev is 
ing uml revelling Hie banks or the Mississippi 1st wish 
Cairo Biiil Hie Gulf under llie Hliintlurd of Hie Missis 
slppl River Commission Is fl-KHXkllKXi 

Hhoald Ibe “leiees only’ pciqile suiverd In gilllug 
the Hh000,000 asked for !» Hcimtor lliinsilell, »llk> 
ik*),(km addiHonal would Is required under the estl 
mate, to complete this one angle of the work an aiiije 
width deals with effect anil nnl ill nil with cnnsi 
The New lands Kill provides Mils mldil iniinl *100 
UOOOOu and it also provides eniuii.li nimie) to largely 
control Hie flow of suih Irlliuliirles ms llie Ohio and 
the Missouri by controlling Hie source streams of these 
tributaries, lu this way conserving ninth of the now 
wasted freshet waters and turning Hu in In use fur 
Industrial purposes, ami at the same time aiding raule- 
riull) In checking the formation of great levee lirenk 
lug flissls 

lu 1717 a two-hsit leveo wus ample to protect New 
Orhsiiis from floods. 

lu 11112 twenty two feet were registered mi tho rivor 
gauge at New Orleans. 

Ihiriug three two hundred years Hie valley has 
known no protection against floods ullur than that sup 
piled by levees which IniMrbibly broke lu some places 
whenever the Increusingl) great floods wire poured 
down on them by the tributaries above 

Nobody down here Is opimslug levoes, hut mau) peo¬ 
ple down here have awakened to the fact that leiees 
alone will not keep tho rivir off the farms, and Ihe) 
are iiow asking lliat the Federal Government uot 
only build guod levees and properly revet the caving 
tanks, but that It supplement this protection by liar 
uesslug the source streams wherever imsstble, thereby 
in part at least, reducing the volume of floods lij using 
some of the uow wasted freshet waters for the creation 
of hydro-electrtc power, for the Irrigation of dry Iambi 
and for the feeding of the streams in the dry season 
In order that there will be water on which to float 
boat* Waltes Pabxer, 
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Measuring the 

How Water Powers 

By Richard 


Flow of a Stream 

Are Accurately Calculated 
i Byrd 


educing sufficient hydro-electric power 
uimlbir thing to develop HiIn power and apply It to tbc wboob 
«.r linluslry or to find some one who wants it badly enough to 
puv the oh liar wbat be considers It worth The conversion 
of falling water luUi cheap merchantable power la at way a 
a lame and moat ex penal ve undertaking 

It 1 h true that certain largo corporation)! 

have of late jeara liein acquiring water 

Isiwcr pro|a.rtlL» of great extent hut tluil 

the major portion of the water |aiwer Lhnl 
can lie generated In the I idled SlHlea la 
controlled by n fi u Individuals or coin 
blimtlous. an Iiiin lain fre*Iv slutcd, 1« not 

to be credited 'I lie |siwir which la at 

prownt running, to uaale In Hit nattgabli 
rlrera aloni of the t uhetl Moles, which 
arc of counte coni rolled by the llovern 
meut la much greater I linn all the |aiwur 
that ha a thus far laa-n develolaal or pro¬ 
jected, to say nothing of I be mllllona of 
iiiiliniched liorae-iajwcr In the rivers (low 
lug through the public luiula of tin Went 
which have been reserved by the icdenil 
t.overnmeul The eblef bydmgmplier of 
Hip t nlletl Staten Geological Survey cell 
luutcm Hie developed waterpower In the 
l nlted States lo-day In round numbers at 
tUNKltmo liorae-iaiwer, but he ladleves I he 
undeveloped water |aiwer width might lie 
realized from the uormal flow la (KkOtai mil) 
horae-puwer Further he eat turn lea tht> 
laiHHlhle ultima to development through tile 
Imlldlug of flood storage reaervolra at the 
tn-menduiu total of SOP 000,00(1 horae- 






erale four tlmea the number of all the loenmotlvoe of 
the country If they were running day and night every 
day In the year, or would do the work about twclvo 

tlmea greater Hum that actually is’rformcd by all 

American locomotive* or repreaenl a enuaiiuiptloii of 
uver a billion tona of coal a year—double our coal con 
aumptlou of laat year While these are enormous dg 
area compared with the atlnal power development to 
date, there la nevertheless Intense interest throughout 


the entire 1 ulted Males at the present time In the 
value and the possibility of the country’s waters and 
their utilization fur power, for Irrigation, for unvIgH 

Hon. end for muuhipul purposes. What study Is lining 

mHde of the great resource tn connection with any of 

these vital problems? What Information if auy Is 
available to the owner of a water power to enable him 
to determine the equity of the price offered? 

There la a branch of the Government service whose 


work la devoted to all these matters—study of the volume of stream*, 
low water and in flood, current velocity, gradient, storage, power. 
Irrigation and drainage poestbllltlee—In fact, It makea river sur¬ 
veys, It la the Water Basourcee Branch of the Lotted States Geo¬ 
logical Survey Since such work was systematically under¬ 
taken by the Survey In 1**6 Congress has appropriated $2,088,- 
600 to carry It forward, and the result Is that we have now 
a pretty fair working knowledge of most of our principal 
rivers and many tributaries. In some 
yuan over 1,000 stream gaging stations 
have been maintained In moat section* of 
the 1 nlted Slates. This season the Sur¬ 
vey baa approximately four hundred such 
stations in operation, and Is doing co-op¬ 
erative stream measuring with Htatea and 
individuals at as many more. 

In the contemplated development of a 
stream for power Irrigation, or any other 
Industrial purpnae the first question that 
arises Is What la the flow, the volnme, 
■if this stream?” How much water will It 

deliver In a day lu a month, In a year, 

In a period of years? To what extent can 
It be depended upon as a never falling 
servant of man? To nnawor these ques¬ 
tions the Hnveriiment hydrographic engi¬ 
neers are making their thousands of meas¬ 
urements annually aud computing the re¬ 
sults for the Information of the public 
At each Survey gaging station tho height 
of the river is recorded dally Then at 
frequent Intervals with the river at dlf 
terraiL heights, tho hydrographer visits tho 
station and makes soundings across the 
atrnim l*ed every few feet so as to get 
a cross-section of the river bottom. With 
this crosa-section of the body of water 
aud the stieed of tlie How. usually obtained 
with an electric current meter lowered 
Into the weter, ho can readily compute 
the number of cubic feet of water lmselng 
n given point per second This flow, of 
course, varies greatly at different seasons. 
Inrlntlon Is of the greatest Importance In 
couslilirlng tho river’s flow for both lrrl 
gallon and puwer The law water flow 
largely Axes the rircr’a valne In both 
cases. If for Irrigation It must be known 
how much water can bo depended on dur¬ 
ing the Irrigation sen sou, and If the water 
Is to be stored In a reservoir the total 
nnnnnl flow must be determined. If for power the 
low water flow largely flxee the value If n factory Is 
to Is* run In the i»wor twelvo months in the yesr then 
Hip iwo or three months of lowest water will measure 
the capacity of the plant The fact that an ordinary 
flow may be a hundred times greater, as la the case In 
rnenv rivers will he of no Importance, milem storage 













































































_ SCIENTIFIC AMEMCAN 

Plastic Art of Prehistoric Man 


Clay Figures Modeled by an Artist of Twenty Thousand Years Ago 


G UADPALLY our knouledg) of our remote an Io*hU>h rampscJWsssas, It often reaches fifty feet U taltte oxide ssnitee with It, forming btae oompoonds. 

«nlor prehlstnrh innii In luorwiHlng And with bright and sometime* from twelve to twenty four Inches Gelatine throws down raddteh OooouU. fltaaaooa 

<nir expttudlng Information, w. hw ounwiie* forced In diameter The wood la vet; hard, of a floe compact chloride readers it Ulac. 

now mill mtnln In minirlnlli Hniii^** our point of view grain, a specific gravity greeter then water, end Is Logwood shavings yield their oolor to water cad 
Tin itIn n miiiml ii ihIhik r in < mill Nome of I he mrli almost Indestructible to contact with the aoU end air alcohol. the latter extracts it more readily thee water 

InlnilillHiiii <>f our (.Inis' with lumh mom udinuced The pinnate leave* an handsome end of a (toe dark The color of its dyes la red. Inclining to violet or purple, 

fit! ii ll Ii n a him liml formerly la-eu smipoHcd And recent glotwy green color month ling those of the white thorn; Its aqueous decoction, left to Itoelt beeomee ysHowtoh, 

UiiiIh 'uim lo ludleiili llmt In physical develn|nnent, I He flowers are pee shaped to (toe yellow racemes. and at langtb black. Adda torn It yellow, alkaHaa 


loo one oim hi least or lery nnelenl man c 
uennr lo Ills modi ru descendant Ilian whh 
I lia lu rto Isltcml 

l’ulillt nttciilloii Iiiih recently bet ii 
drawn lo n dlseoicri In the can ms aiI 
Tin d \udiil>ert, Hcimrlnuut of lih'gi 
1* rmiii whlih throws Into I In linn Unlit 
the nnuirViilili work or llu iirililHlnrti 
nrtlnl 'llu earilukn ofnn nry iliur 
of iirehlHlorh mini linn loin, Isi'ii known 
mid milt 1111 ullt WI hud occiihIoii lo di 
HI Till flu wonda I Till iimriil pulliMligH nr 
Uliiinlni In llu HihiuIhIi Pi ronocH. Mnl 
■non n nmrkiihh iirluiiw tlinn any of 
tInse mi till t lilt modi U d figures or 
HIhoiik rtlseowrcd lit (mini Hegoucu In 
llu nut or rue il Vudidsrt 

Soim Him ngo llic ( ouut liml found In 
lliln cntirn IirehlHlorh uiunil iniliiMngH 
i f n ill mu I'. lu hli forllur explorations, 
mil iHlohir he luoki u way throui.li ii 

i now of Ntnhid II an. mid ill the cud of 

ii galliri nur two thousand feet Imtk 
from Hie iiilniuct lu anini upon clnj Ilk 
uriM rt lira w III lllf, u mule milk u fiuiilh 
IiIhoii 111 wonderful kIii tt of iirexertnlloii 
oh our IIIukI nitktiim hIiow The two tig 
urlneH h<nn nguliiNl u Isiuhhr of rink 
which Iiiih fnllcn from tlm tniilt to the 
HiKir of i lie ciitiru Tin foreiuoHt figure 
a ft mule Ih llilrtt two IiiiIioh long mid 
measures ilmii Iim lieu m run I lie dtiis-sl 
imil of llu Imdt riu correHiMindliig dl 
nieiiHhiiiH In Mu mule figure lira mrli 
uUiut oiii Inch gnntir 'I'lie nidi of llu 
hodt lilng moihiHl llu Imuldi r Iiiih lam 
lift III llic rough mimodcled Whlli llu 
mtirii Ih fulrlt drt mill the tint Ih Iru 
ursod lit iiumi'rmiH < nicks. hy great giHHl 
fori urn the IlgurcH him ls«en lift ollnr 
win iiIuiohI IiiIiicI Tile only dmiingi 

Ih tllHl one limn mill the lull of llu ft.. 

ure broken off -tin Inlti r liutlug Ihi'ii 
found In Min flimr of a lit? enu 'I he hiir 
fun of 11m figure Iiiih et hit III It Inn 
HHUHiMied hy the nrtlnl h timid wlnm 
iiuirkN enu Hllll he dlntlugnlHlied llu 
en or the feuuila ha uuide out of ii tint 
hull with l Ik |iu|ill marked lit ii pH gli 
lug It ii tiry II ft like iipiminmee Tin 
mull Inn tin r* Iv n round mul Hoirnwhiit 
Ufa him ite Hie lieard Ih drnwii In IhiIiI 
linen iildtnllt with ii HluirpHthk or Ik.ih 
ttlilh for Mu wiHilt nimie the iirllnl iimiI 
IiIh Iliuuila. whose luipiiul uni hMII Ih 
clearly distinguished 

Vmiind Mie hIiiIiipMch wm found lin 
IiiIiiIh of liiimmi feet mid of Ihhi-h iuiwh. 
llu* (llHCOiirir hiHlInleH In mote Mie Hg 
uren from llielr orlgliml nlle, for fiHr of 
■himdge lo them 

Logwood of Commerce 

ep Ilk ImporlH of logwood Into llio I nltnl 
1 states during 11)10 amounted to 'em* 
tniiH tnlucd Hi f.MV' 4 IK The largest 
■ liimitlly more tlimi olio hair or 11 MCJ 
1 min mini fmm llnytl, 111ST from thi 
llrlllnh Wed IndleH, aud 1 1105 tons fmm II 


i large togs, the berk end the 
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Where Count Begouen, breaking 
through a mass of stalactites, found 
(he figurines. 

Prepared by the prehtotorie modeler, 
er moddera, bat sat aasdt Wartod 
clay found on tto toor of the cave. 

I 


rhese figures are aald to to Iks first prehistoric clay figures discovered. The 
Illustration on the left shows one of the bison• to aid* view On tto right to 
seen the splendidly modeled head. In front view. 

C V 
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color and give it a purple hoe. The proper 
shades and colon era obtained by the tans 

be obtained from it by the eddtttoai of 
verdigris, bat the greet consumption of 
logwood la for blacks, which are obtained 


Ite degree of Intensity Alcohol extracts 
moot of the active principles of tbla wood 
and forms a deep colored tincture. 

The matting; barking, and transport of 
logwood conatttutta an todnstry to nearly 
all parts of tropical America The tree in 
Indigenous to the foraeta of Tabasco in 
Mexico, to the lowlands. Islands, and 
banka of rivers and lagoons, and given 
employment to thousand*. It forma one 
of the principal articles of export from 
that State The Honduras logwood trado 
bus been spasmodic of late years, although 
the dye It yields la superior to that, ob¬ 
tained from the wood cut to Jamaica and 
ML Domingo. The Honduras and Yuca¬ 
tan wood sella for about *300 per ton. and 
the St Domingo wood only for about *100 
per ton. This Is a very different price 
from that which was paid in the earlier 
days, when It was sometimes sold for *000 
per ton. The Jamaica and St Domingo 
wood Is used In the dyeing of carpets and 
other coarse cloths, while the Central 
American la mnployed for dyeing ell kinds 
of woolen, cotton, and allk fabrics. 

Teaching CklHren Safety Prtadpke 

T UB Brooklyn Rapid Transit Company 
has entered Into an arrangement with 
the American Museum of Hafety for a six 
months campaign in the public schools 
of Brooklyn on the subject of safety In 
the streets of the borough. The American 
Museum of Hafety has been working along 
similar lines lu the borough of Msnhat 
tan for some time, and has to this matter 
the hearty co-operation of the Board of 
Education 

Tho Brooklyn campaign has been In 
process of planning for several weeks. As 
rapidly ae tho time of the two lecturers 
who are employed will allow, the system 
of Instruction will be extended from 
school lo school, until the entire borough 
Is covered. It la estimated that to the 
four months which remain before the clos¬ 
ing of the schools for the etunmer vaca¬ 
tion most of the territory can be gone 
over But the work will not etop with 
(he summer vacation. It in planned to 
cootinuo It to the vacation schools during 
the sutauter months. 

The basis of the campaign la fnndabed 
by the daily talks to the school children, 
followed up by the distribution of pamph¬ 
lets, which the children am encouraged 
tv take home and dtocumi with their 
parents, ne talks tbeumetves are illus¬ 
trated by models which enable the lectur¬ 
ers to point out to a graphic way the cor- 


liiriiH The remainder Is derived from Mexico, * 


h from III Irish lion while anpwood la chopped off because the dark red root and Incorrect methods of boarding and alighting 


Himlimo and from tlm iiortlmrn part of Mouth been chipped a little while it fa 


heartweod Is (be only valuable portion. After it has from street cars; and the handling of He* wires and 


i objects which stay, through aod- 


whh prohibited Troni Im lug used under severe penalties. 
After a hundred Mars or prohibition from the English 
nmrkets It was again allowed to lie Imported aud used. 
It came Into use to tlm l nlted States during the middle 
of the eighteenth century, and at one Hum formed a 
much more extensive trade than It does at Ihn present 
lime 


\im rlcit Logwood was flrst shipped In England dur- to the Wafer It dyee It like luk. Its value U to propoft dent, to encountered to the pehtte stre et s. 
Hu. Mu rilgu of queen Elisabeth but Mie uiiHkllled tlun to the rise uf the logs, the largest being the cba}e- ■■. 

di< rs or inr linn found Hull It yielded n fugitive color, est hind- It Is Imported chiefly to abort lengtto, afire Omfng (Maty Hand s l ulnsnkUhti 
inti third year of her relau logwood which Il ls chipped or ground, and packed In casks and .v-ij. m ntouffSTTri fo yl aMehaaMans wi 

•in Im lug used under severe penalties. togs ready for the dyers, hatters' and calico printer*' I gf _ ” T-T- Tum* , 

'.are or prohibition from the English mm. who esteem It very much because tl affords tto at ,m, TT mi ia* ^-^-” l uilklll 

tain allowed to lie Imported aud used. most durable deep red and black dyes. mutat e d wtoa adfMMMla re ni TTt tn m 

u the 1 oltiil States during the middle Logwood contotoa a peculiar coloring principle called ejj. ahanregSidla^lalBintl 

century, and at one tluie formed a hamatoxylto (OmH.O,), which forma an ocaaga red m -jt-tK T i55re5wtowre*»»to4) i 

live trade than It does ut the present aotntioa with boUtog water, tacomtog y si lew as lteoeto, fnlioreref by .satoreMreu Mreblitt 

but recovering its former hM when heated. ('Vi . ZL, The hrentfree'ferii^iSiJ ttto 


The tree which jirodnaM logwood (Caropeschy wood uonrerts It flrst to porpto, than to violet, sad hftfr tfk 1 

or polo de omnpecto) Is boUalcaUy known as H*mo- brown, la wtatoh ease It teams to to flmcngmU, Me) 
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SCIENTIFIC AMERICAN 


A New Type of Water Mhmmtat 
m J. N Clarks 

T HE ordinary form of water rbeootat, bavin* on* 
•teetrod# it the bottom of a wooden barrel, or alml 
Jar ooo-coodoctln* container, and the other electrode 
■amended In each a manner that it can be made to 
approach the bottom electrode, thua dimlnlabln* the 
distance between them and the reatatance of the con 
ducting electrolyte, baa many disadvantage*. In Uih 
A rat place, It la usually necessary to salt the electrolyte 
(watar) to make It condoctlng enoagb for most pur 
pasea, and thla glrea rto* to nnpleaaant products of 
ofectrolyiita, making the rheostat odoron* and dirty and 
often an unmitigated nuisance. Further, the resist 
a nee of thla salted electrolyte to constantly changing as 
the electrodes are dtawlved In the hydrochloric add 
resulting from the pa—age of the current so that a 
constant watch ban to be kept of the adjustment of 
the upper electrode In cane a constant current to wanted. 
And fins ll>, but not least of all, aocta a rheostat does 
not give a constant gradation of current with the de¬ 
gree of Immersion of the apiier electrode, but given a 
curve as that shown for ‘Common Water Rheostat” 
in Fig. a There to a considerable Initial increment 
of current—the minimum resistance of the elect roly te- 
and after that, there la no considerable additional In 



tubing baa been slipped over each one and tied with a 
piece of string. 

The advantage of this form of rheostat are nnmar 
ou*. In addition to Its giving a smooth graduation of 
resistance without steps, it can l» held constant at any 
point, as on account of the lunce surface of the elei 
trodea exposed to the liquid sufficient current can be 
forced through ordinary tap wafer without salting or 
acidifying It with the result that the resistance of the 
electrolyte does not sensibly vnry, sod there are no 
unpleamnt compounds formed, whlrh ordinarily are so 
unclean Id such h rheostat Should It be found hoe 
ever, that the WHter was not siitfidenlly conducting for 
the imrpose In hand canstlc intnsh may be uddeil drop 
by drop until tlie conductivity Is obtained t uuntie 
potash Is preferable to salt lu that It will not attack 
and form unphwsant compounds with tlie Iron 

This form of rheostat will be found von useful lu 
mam kinds of exjierlmwilul work, and II Is IkiinsI that 
It will he of service to uiunj experimenters wlm like 
the writer, have long sought a reliable rheostat giving 
a smooth gradation of resistance orer a loug range 

The Effect of Static Electricity on Water 

A MltFTi static px]ierlmeiit Is illustrated In Ihe nc 
comimnylng sketch The writer saw It at a |>opu 
lar setenee lecture hut It cun esstly lie duplicated b> 
tho home cxiierlmeuler 

A thin Jet «f water la arranged so that II shoots 
nlsjut ten feet up The stream will be mink up of Hue 
dro|ie nt the farthest end If now a hard ruble r rod 
(Ihe kind fouud In static exiieiimenl sdsi is rubbcsl 
and brought near to Ihe si ream, the drops will Ira modi 
■lelj come together to form larger ones. 'Ihi rulilsT 
rod should be held near the alreum, and n fiw fist 
from the uoxxla The i-xiierlnieiil llluslrules how static 
electricity may account for large ruin drops. 

The apparatus comprises a rubber tills* connecting 
to a water supply having some pressure u Jet which 


cremeut of current until the upisr elis-tnsle Is almost 
lu contact with tlie lower, when the current value rises 
rapidly, making Hue adjustments with the apparatus 
very difficult 

To obviate these difficulties and also In secure an 
even Increment of current for equal liuremenls of Ini 
maralon of the electrode over a long range, I ho follow 
Ing apparatus has been devised by (he writer It con 
slats In lta essence of a container 1 which need not 
be Insulating, ihe preferred form befog a long O-loch 
Iron pipe, capped nt the lowor end of two electrodes 
B, placed aide by side and lowered together Into the 
pipe 1 by means of some soluble gear, as for IiisMiux 
the pulleys ft and the cord, whlih mav he rau to a 
winch for hand raising nod lowering of the electrodes. 
The two electrodes B B are of 14 inch irou rod throat 
through 2-lnch rubber corks, as shown enlarged at 
Fig Z and each of these rods Is connected to an oppo- 
alle aide of the line It will thus he seen that the 
electrolyte between the rods la that which resists the 
passage of current, and further, that the amount of 
current paselng Is exactly proportional to tho surface 
of tne rode lu the liquid, ?hlch rariw with the amonnt 
they are lowered into Ihe liquid. This given the smooth 
curve shown in Fig. 8. marked ‘ Double Electrode Rheo¬ 
stat." Referring again to Fig 2, which shows the 
cork at the lower ends of the rods, it will be noticed 
that to prevent a short circuit should the rod* rest on 
the bottom of the containing tuba, a piece of rubber 






Controlling else of water drops electrically 

may be made from glass lulling sod wlihli should him 
ii small iqsailug so lhal I be si ream i>f water will he 
flue, and a rod which may lie charged 

As i a rial Ions, the use of n glass rod or a alreum of 
oil Is suggested On u smaller scale (lu effect of tlie 
■ barged rial on a thin stream of wnler front an urdl 
nary faucet may also be tried. 

Goniometer for Microscope* 

By C C. KlpUager, Instructor of Science, IJncoln 
(1IL) High School 

T UB manufacturers of mlcmscniiew ninlv ill their 
low priced Instruments with minting slngi*s Hence 
Ihe iKjssessor of one of Ihrate otherwise i lllelcnt Instrn 
tuents Is ordinarily nushle lo meuaure crystal mid ex 
Unction Hiigles. 

The goniometer here described to slmpli lu innstruc 
tlon anil efficient In action A ring, or flange of cork 
one quarter Inch square In emss-seclIon should be tut 
of such Internal diameter as In At the eye-pliw tightly 
Thla ring should ho blackened wlih a mixture of lnmfo 
blnck and shellac varnish Wheu dry, It Is slipped 
over the eye-piece and brought to the iswitlou shown 
nt A In the drawing 

Another cork ring r cut no as to have a cross section 
one quarter by one half Inch, and tightly flttlng Ihe 
draw tube, Is placed on it nt (' Tills flange forms 
the support for a scale graduated In degrees. Tbs 
scale Is best nude as follows A large circle at least 
a fiait lu diameter, la drawn nil white card board and 
the degrees marked as accurately ns possible Ibis 
scale la than reduced by photography to the required 
"lae, and a print to made on a "gas light postcard. 
The print should be cut so as to lit the draw tube, and 
fastened to lta cork agpport with a little shellac var 
ntoh, aa Indicated at P A short piece of a pin or 
needle to pi—ed Into the cork ring A at /* to serve as 
a pointer 

The eyepiece moat be fitted with cross hairs. A 
bit of allk thraad to frayed nut and several Individual 
Ohara ob tai ne d . The le a— having been removed, a bit 
of m nri to ga la put oa the diaphragm at two diam¬ 
etrically opposite potato. On* of the fibers to stretched 
aeroae the data at that potato, offing a epHatsr of 
wood t» aaatot fa. tbs opaiattotL Aaotbar fiber to Acad 
at right aagtoa to tha first, and their tataraaetloo made 


to oolnclde with the center of the field. The eye-piece 
to uow assembled nud the Instrument to ready for one 
This piece of apimratiis used lu counoUloii with the 
pnlartocotie HttHCfamenl descrilsal In the Mi ikstivic 
Auxbiiaiv of June 25th, 11)10. page 524 will give the 
stmlenl of mineralogy or themlsirv iiuicli sullsfoalou 
In the pursuance of iielmgraplilcnl resunrili It will 
ls> noted that this form of gonlonieti r lu o|H*ratlon does 
not disturb the optica! center of tin objective ns regunto 
the axis of Ihe mloroscois.* 

The relutlve dimensions of small olijtsIs nlilih are 
at Ihe same distance from the conli r of I la* Ibid mav 
lie wtlmuted liy turning the gonlomiMi r so llinl il cer 
tain cross-hair coincides, first with one edge und then 
the oiqsmlte, and noting the angular nuigulliide The 
dimension lo lie measured should ls> |H*rjs mill ular to 
the hair whlrh imsses through Its icnulnus This being 
the case, the tuugi ul of llie angle Involvml Is Ihe meas¬ 
ure of I ho dimension More for angles less limn lirtcen 
degrees, the tanguits vary approxlmati ly as tin angles 



Goniometer for svlrrosroprs. 


Ilieiiisi Ins tin angles whlih them small objects suh 
lend an iiujisures of I lair nlnllvi iltouutirs Thus 
used Ihi boutons ter to*eoui<*s a tiingi ill tub rniiu Ii r 

A Direct Current Motor from a Telephone 
Ringer 

By Guy Hubbard 

A l Kill good i\|srlmuitiil electric motor which 1s 
4 anvirsllile and 1ms a H|**cd reiluclng vuir mui to 
mislly luiide fniiu an old mogiii lo fob pliom rlngi r Till 
rlngi r to aa allenmllng iiirnnl dvimiuo luivlug 
brushes, wlildi lull oil lla* ends of the nrmiitnri shaft 
This shaft to III two ms thins and to Insulated from Ibe 
armatnri* by a mm Tho rods of the a ram ton coll 
are sol'll rial lo tliest sections. 

Ill onb r In 'hniiM the iiiiuhliii lulu ii dlrecl mrmit 
motor a commulalnr must to pnl on 'Jim coiidlllims 
are dlfferi at from Dios' In a isainniai motor Tin com 
mulalor In mnili from u small sissil Tin sis lions lire 
of thin brass and should Is? null u tilth less than 
half the clrcumferenn or Hu s|ss,l Short luigllis of 
win* should to* sold'iml to llu ends of IIii-m and aflir 
thDng them lo the sides of thi sissil tluv art fnsli atsl 
with a rubber band hiirpinsI around thi m 
The brush oil llu* gear end of llu iuiim" lo Is bsswncd 
and turued around A small hob Is piui'liml In || und 
adjusted so that II to on a Mui with lla ci lilt r of Du 
anuHlun* shaft Thin Is u la]s*nsl hob In tills end 
of the shaft The < ominilliilor Is fast'Iasi on hv n 
wood-screw which Ills Ihi* s|s*ol mid Is Mil new bat 
longer The threads uri flbsl rroiu Ibe end of II so Mini 
II fits rills hole tlghllv The loiniiiiitalor Is ii'ljiishsl 
with Its o)s*u s) sloes ixmtl.v o|i|sislh thi mihrs of I In 
channels of the iiriuntnri Ihe win rroiu oin of lb< 
seel lolls Is belli over III' mil of llu N|ss*l mid Is Iwlst 
ed around the hen«l of the smi 'I In com imitator Is 
then tight coed hy a few nips of a baiiiiinr 

The brashes are narrow slil|is of ibln brass fast 
coed to suiall wnodeii libsks kmIi of llu ■■■ should Is* 
fitted with H binding s<n w llieMiin fnsteiod <•■■ i mIi 
side of Dip comma! m I or nud adjusted • ■■ nib on lla nun 
mulalor or si tsilnls <\inilv opistslh 
The wlro from llu other sis I Ion Is tout iiruuml tin 
end nf Ibe spool and pliussl In Die hob In rile eonlart 
"trip, so us lo run sunsitlilv wluii lla iirumlan to 
luriled Tho eoiitml strip will'll rnlis on lla* shafl 
and tlie one with the bob hi li un connected hy a 
wire The nmililii' will now nm hi lossl sliced whin 
a strong battery to emui's-tod lo Hip brushes Tin arum 
ture will have h» Is* storied unless lu u n rliiln imsILInii, 
oa It to a twiHisil'i machluo 



Mater eaaatraetad sat of a 












wr\ «esk direct current In supplied The 
lire Is cuunecLcd with the line circuit and 
In nee with the selenium cells. The vurla 
thins lu resistance of this circuit have 
H very marked itTett mi the luminous In 
tensity of tin are although tlmt effect 
Is not noticeable in the ue These varla 
tliins lu light fall on a photographic plate 
/', lu front of which an nimiiue riblsiu 
pierced with holes or oiviiUigs blent ka I 
with those of Iho transmitting ribbon Is 
displaced ay ittbronuualy with that of the 
transmitting station. The sensitive plate 
la affected la such a manner as to repro¬ 
duce the original together with all the 
gradations In color and toon. 


tors, when they rtsited New Tort for the 
purpose of looking Into the merits of earl 
ooa marine life-saving appliances. 

The boat consists of a decked hull with 
tbo aides extending above the deck some, 
15 Inchon. Folding weather boards of a 
substantial construction are hinged to the 
top edge of the side* and mar ^ raised 
In a second, automatically locking them¬ 
selves in the upright position. Similar 
boards are then raised at the ends, and 
the boat la ready for towering. 

The boat to divided Into eight water¬ 
tight compartments hr transverse bulk¬ 
heads, which oarry the deck above (be 
load waterline, thereby making the boat 
•elf-hading fay ateena of scuppers through 
the bottom hi abet compartment into 
bole to alio proridad to each compart- 
to Vtot.^^toltoaMon pot* 
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tregnently re 
only the time connection, but the oi*ce 
relation of such ‘ correlated" flashes of 
lightning, which Induced Prof Walter to 
utlUae In lila recent reeearcbeit nut two, 
bat three photographic cameras, one of 
which waa aa formerly moved by clock 
work, whereaa the two remaining were 
fas t on a wooden lath at about 2 motors 
diets Dee, being adjusted with their area 
latrallel to one another by means or two 
graduated circles. 

Aa pointed out In a paper submitted to 
the recent Congress of Herman Natural 
lata and PhyMlclnua, the views taken by 
means uf the last named two cameras, one 
of. which Is shown in Fig. 1, allow the 
distance of each lightning Hash from the 
observer to be ascertained. Furthermore, 
each of these pictures. In conjunction with 
the third one, via, the picture obtained 
with the movable cameras (Fig. 2), will 
give any time difference between the varl 
ous discharges. On the other hand, the 
two pictures obtained with the station 
ary camera, provided the difference be¬ 
tween the Utter I star* s proper ratio to 
the distance of lightning Hushes, are very 
well adapted for stereoscopic Inspection 

Borne excellent pairs of stereoscopic 
picture* of this sort have been obtained In 


von Gal Hat. Ineir trustworthy style, snappy and 
rich appearance, confer upon the wearer that air of 
distinction so earnestly sought by correcdy dressed 
men The combining of superior quality workman¬ 
ship with fashion’s latest has made von Gal Hats 
the accepted standard of head-dress for men 
In von Gal made *iff and soft hats there » a style made to 
suit your face, figure and fancy Prices $i fA and fS 
If your dealer cannot euppty you, write far Spring ami Summer Style 
Book A Orders fiMmd wrect from factory • Gnw style wanted, your 
kot site, hmtghi, weight and waist measure Add25c to coMr poetage 

We are Makers of the Se ff&fatL Celebrated $3 Hat 

FictorlM. IT ft f Office* and Mnraa 

jsa£»k-h Hawes.vottfid 

wHit Victory. Brthnora.Md. Li VI Piumu Fsctory i Niw 
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Travel 

In 

Comfort 




Gasoline and Its Substitutes 

A Great ProUna and Its Botntfaa 


When you travel, be comfortable 
Ihe tracks ami trains of the Pennaylmnia Railroad 
are built for comfort 

The roudliod is rock-ballasted and evenly graded, 
and the rails are solid steel The cars, both 
Pullmans and coaches, are all-steel, heavy and 
easy ruling The through express trains have 
parlor smoking or club cars with moveable easy 
ch.urs and a la carte dining service that is 
unexcelled All sleeping cars are the last word 
in appointments, the coaches are cheerful, 
commodious and restful 

Limited trains, like the Broadway Limited between 
New York and Chicago, the 24-Hour St. Louis, 
The Pennsylvania Limited, Congressional Limited, 
and Chicago Limited have Pullman observation 
i ars on the rear with moveable armchairs and large 
window s. as well as an open platform, for view¬ 
ing the passing scenery Up-to-date libra- f 
nes, current iienodicals, daily papers, 
and courteous attendants arc features 
of the Limited train service 
Pennsylvania Railroad service 
enjoys the reputation of 
being distinctively high 
grade and comfortable i 




I !j % V • • I 1 

I* 1 '! ® 

•tji 'Ui ! ' j/ A’^i>-- 



Soldering and Brazing 

for scadysn stalk weiedsn sock dttcdl earn ssc* 

■ran asdslammnm.liiT* bees the ubpeta o( boadraZ 
oi pwfiflo u ri- Srf . wMr Antrim. S mr l mm t 

Wit qnatm a ftw of thm moro important artidot, at Mbw 
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MUNN & COMPANY, Inc* 361 Broadway, IWY«k City 


A but the price of gasoline la going up 
Tbe wholesale prim in New York ia bow 
17 oenta a gallon. A year ago it waa 9 and 
10 cents, but roae to 16 cent* by July, 1012. 
The relation of kerosene to gaaoline baa 
been strikingly revenad In forms' yearn 
there ni ao little demand for gaaoUne 
that it waa an almost valueleaa by-produot 
in the mineral-oil Industry, and there¬ 
fore aa much aa poeaible waa left In the 
kerosene Thia, however, Increased the 
exploaibUJty erf the latter and the eonao- 
quont dancer of ita uae State* paaaed 
law* to safeguard the live* and propwty of 
their oitinena by praam ibing the flash 
point and burning point of kemnene, and 
It waa the duty of the State-oil inapentora 
to aee that the koroaene offered for sale 
name up to tbe required atandard 

At the preaent Ume gasoline la worth 
about twleo aa much aa krroaene and now 
it i* gaaoline that ia adulterated with knro- 

Tbe United States la fortunate In having 
great oil fields within ita bordeia, being 
eanellod only by Ruaafa in thia raapeot j 
In other countries the altuation la moro 
acute Gaaoline in Germany aeila for 40 
mints a gallon The International Asso¬ 
ciation of Reoognlzod Automobile Chiba I 
ha* offered a pnae of 6100,000 Tor a fuel 
which may be uaed aa a auhatilule for gaao- 
liuo, and a Bnliah Society one of 010,000 

Relief may be found in any one of three 

1 By increasing tbe gaaoline auppiy 

2 By deviling apparatus—carburetors— 
capable of utilising other fuola auoh aa kero¬ 
sene, naphthaline, erode oil, vegetable nil, 
aloohol, etc 

.< By compounding or dlaoovering a new 
fun] which can lie used in the engine just aa 
gaaoline ia new uaed i o , without any sub- 
atanttal modification of the engine or ita 
carbureter It ia toward the anlution or 
the last atated problom that the prixe 
aho\ e mentioned haa been offered 

For a better understanding of the gaao¬ 
line quwtlon It may be briefly atated that 
crude petroleum, liy a prooeaa of fractional 
distillation, may lie separated into a mul¬ 
titude of component olli differing from 
each other in ineenaible gradationa The 
aim is to produce tbe maximum yield of 
three principal produeta for which there 
ia the groateet demand, these being kero¬ 
sene of 43 to 47 dog Be gravity, naphtha 
of about 42 degree* gravity, and automo¬ 
bile naphtha, or aa it u now more com¬ 
monly called, gasoline of about 68 degrees 
gravity Kerosene, naphtha and gaaoline 
constitute about 60, 4 and 10 per cent re¬ 
spectively of the crude petroleum How- 
, ever, doe tu the unsettled state of the 
nomenclature of tbe mineral ail*, these 
product* aometlmea go under modified 
names, particularly tbe “gasoline*,” which 
are to-day extensively sold under gravities 
considerably leas than has been customary 
some years prut. However these produeta 
may be named, tbe faot remains that they, 
aa ordinarily found In oommeroe, are really 
unasperated mixtures of higher and lower 
gravity oil*, their component* being so 
proportioned that tbe average gravity eor- 
respond* to the gravity of kerosene, gaso¬ 
line, and tbe like. 

Leaving out of consideration the opening 
up of new oil fields, other source* of gaso¬ 
line have been stare bed for An interesting 
source of gasoline and prooeaa of rec o ve ri ng 
it ia aa follows 

As well known, natural gas is found in 
enormous quantities in some of the oil 
regions. Now this natural gas contain* a 
small quantity of naphtha vapors Naph¬ 
tha may be defined as lanjadjng all hydro¬ 
carbons, and each of them, whioh ars 
liquid at ordinary temperatures and at- 
mospbeno pressure, and whioh have lower 
boiling point* than the normal hydrocar¬ 
bon* of burning oil (karoeeos), Tim nat¬ 
ural gas may be Aid to ho carbureted 
with naphtha. Wh» this natti ty of 
naphtha, aa rin«*d, I* oaafi. and tbe 
amount varies ta the gat* “—“ 


with the other con s fhuant a of natural gas. 
In order to mover this naphtha the gas 
la flist cooled and than passed through 
absorbing towers wfaure U come* la Inti¬ 
mate eon tact with descending stream* of a 
“menstruum.” Foe the latter tbe follow¬ 
ing aubstanoee may be used, hydrocarbons 
whose boiling point la separated by a con¬ 
siderable temperature interval, say 100 
deg Fair from naphtha, flatty ofla, amyl 
aloohol and other*. Tho naptha thus 
absorbed is separated from the menstruum 
by fractional distillation If the abeorbed 
naptha ia to be separated otherwise than 
by distillation from the menstruum en¬ 
riched thereby, a menstruum must be used 
capable of auoh separation Buoh are 
ethyl aloohol sufficiently anhydrous, aoe- 
tone, mixtures of aoetone and methyl 
abmbol These absorb naphtha and on 
dilution with water part with it. There¬ 
fore It Is only neoeasary to add water to the 
menstruum saturated with naptha, where¬ 
upon the naphtha will separate out aa a 
supernatant layer whioh la decanted off 
Another method of producing gaaoline 
is by converting kerosene into gaaoline 
The oils. It should be recalled, are hydro¬ 
carbons belonging to the paraffine aeries 
corresponding to tho formula O. H fc +2. 
Kerosene la composed of a mixture of the 
higher members of tho aeries, gasoline of 
tbe lower Now if a reaction like the fol¬ 
lowing (CuHs-CJIu-l-C^Hu+C) could 
be effected, whioh moans that one motoculo 
of a higher member ia broken up into two 
molecules of lower members, splitting of 
some carbon as residue, the problem would 
be solved, provided the process oould be 
earned out commercially Now thia very 
process, nailed “cracking," is earned out 
in breaking down the mnmlmra above the 
kerosene members, by superheating them 
in the distillation prooean The yield of 
kerosene is thereby increased Unfor¬ 
tunately tbe breaking down of the lower 
members of tho senes into still lower ones 
appears to offer greater difficulties. How¬ 
ever, a patent has recently been granted 
for a process of converting kerosene into 
naptha or gasoline by subjecting the kero¬ 
sene to tho powerful Influence of properly 
applied decomposing temperatures, rang¬ 
ing from a visible or ebony red to a full 
white heat The heat I* applied by means 
of a submerged electric heater An elec¬ 
trode of beat-enduring material, submerged 
near the surface of the oil is maintained at 
an inoandesoent temperature by a low- 
voltage, high-amperage aloe trio current. 
The vapors evolved are withdrawn and 
condensed The condensed distillate con¬ 
tains a mixture at light oils and heavier 
still, unconverted oils. They may bo 
separated by fractional distillation, or the 
mixture may be subjected to successive 
treatments with the eleotria heater This 
process of “oraoldng” the heavier oils re¬ 
lieves them of more or lea carbon, which k 
deposited on the hot doolrodcs and partly 
bold in suspension and gravitating toward 
the bottom of the oon verier 

The use of kerosene, crude oil, even 
vegetable oils aa a substitute for gasoline, 
offers comparatively little difficulty in en¬ 
gine! that operate on tbe hit or mim prin¬ 
ciple, that k where a uniform charge of air 
and oil k drawn into the explosion chamber 
of the engine. But In the automobOe an¬ 
gina, where the charge lr controlled by tbe 
throttle valve, far greater demands are- 
made on the carbureter to furnlah tha 
most dtrirahk mixture of ofl vapor and air 
for varying conditions of speed and load. 
Tbe problem of devising a reliable efficient 
carbureter is greatly oomplioated whan It 
k pr o poaed to osa karnams, erode ail, 
paraffin*, ippthaBna, ate. The lattur two 
are solid at ordinary temperature* and 
must therefore first be liqulfkd. Car¬ 
bureter* designed to vw mob toot bare 
been patented, but whether they wifi open- 
ate as amoa a rfn By a* their iaveator* riafatt, 
remaiaa to ba aaan. It k ww8 koown tha* 
htaoeao* may be naari riW haring started 
arei wawita*s»t*n angina with gaaritog. 













Little Engine-Little Coat 
Bat Plenty of Power 


IHCOO and Ou Engln** 

g£z*£ i^SapiiSVt dTSU^MSVj-Zrt 


Ideal Lawn Mower Grinder 

U1S MOOS. NOW MEAOT -- 


SCIENTIFIC AMERICAN 



sre&vssi 

«ft!«r SST’SR Sir 

BtVK 225 U 


Do you want good 
information cheap ? 

£VL Wets to os sad wa will isto you to a 

1 JJ Sortie Anncu S^pl-nrt ih* 

“ w3l pra yua ths way data you used l 
what wnbO| plaaM ttaN that you with Sup- 


"crooking" of (lie keroaeoe caused by the 
b%h Ignition temperature It la proposed 
to overcome this difficulty by injecting a 
■mall quantity of water along with the 
charge The water la converted Into ilmm, 
thereby lowering the initial temperature 
and preventing the “cracking" and the 
eonaequent carbon deposit But it ta 
obvious that the necessity of the water in¬ 
jection again oorapUeatea the problem of 
the carbureter 

The compounding of a new foci rraurab- 
Iing gasoline in ita physical properties muat 
meet the following demands Ita exhaust 
gaaea or products must not attack the 
cylinder, the oxplosion must not lie too 
violent, it must leave no solid residue, and 
last but not least it must be cheaper than 
gasoline and the supply of Its base or main 
ingredient must be so abundant that even 
an enormous demand therefor will not 
raise its price to any extent The last re¬ 
quirement rules out with ono sweep ail 
vegetable and animal oils and fata This 
would confine us to hydrocarbons and their 
derivative* obtained from mineral oils, 
distillation products of carbonaceous ma¬ 
teria], coal tar, alcohol, etc 

In Germany industrial alcohol, being 
lower in price than gasoline, the latter sell¬ 
ing at 40 cents, is used us a hose for lh< 
new fuel In this country industrial alcohol 
has not as yet realized in any measure the 
high bopos entertuincd at its inlrudutlion 
As it is considerably higher in price than 
I gasoline it offers no prespea t of being of 
any aid in the solution of the gasoline ques¬ 
tion Several patents have been granted 
| in Germany covering interesting and sug¬ 
gestive processes. Ono propones to inonuso 
the power and explosihdity of alcohol hy 
the addition of mono nitro-benzol An¬ 
other process is to dissolve a small quantity 
of acetylene gas, os little as 0 2 to OA per 
cent of ooelyleno by weight of tho new Tud 
mixture lieing sufficient to increase its 
power and explosibiliLy considerably At 
0 dog ( out and 7U0 millimeter* atmos¬ 
pheric pressure, gasoline absorbs 4 to 5 per 
cent of acetyleno, kerosene 1 r » to 2 pur 
cent, alcohol Jj to 6 per cent, and aci tone 
dO per oent Therefore, using acetone 
saturated with acetylene for dosing tile 
fuel base, such us alcohol or kerosene, the 
desired result is obtained, acetone Isnng 
miscible with tho mentioned Tucl bases. 

A now process, recently patented in Ger¬ 
many, la Htill more premising A mixture 
of alcohol, kerosene, cool tor oil and coal 
tar is distilled at a high temperature. 
Thirty-six purls of the resulting distillate 
100 parts of 04 to 05 per oent alcohol, 2 
parts of distilled wood suirits— all parts 
being by weight—are distilled between HO 
to 70 dog. Cent until no inure vapors puss 
over About 12 per cent at the mixtures 
Is thus distilled over Tho remaining 
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A New Novel 

By 

SIR GILBERT 


PARKER 


Hie 

Judgment 
House 

It is a story of interna¬ 
tional interest—its sym¬ 
pathies as wide as die 
world. The destinies 
of nations are interwoven 
with the lives of the two 
heroes—one a iraBioiiaire, optu«ik. 
a pioneer of the Cecil Rhodes type, the other a dipl om a t , with fraer 
on the pulse of the world. And the woman, hke Cleopatra, turn- 
tact* the careen of empue-builders by her beauty and her cleverness. 

? AD those qualbes of devours!* merest winch charmed a snjSon men sad 
women in “The Right of Way" and "The 

-HARPER k BROTHERS- 


commonly used, 
soldering tin ai 


faces. It owes Its efficacy In cleansing to 
Its ability to form soluble rest nates wllb 
tin and lead oxides. Mmilarly, varlons 
oils and tatty adds, such aa palm and cas¬ 
tor oils, oleic and stearic adds, have talus 
as cleansing a gouts and make good fluxes. 

The physical properties of a material 
also determine Its usefulasm as a tax ^ JUf J Prwpfwrl 

viscosity should ba light enough at the _ _ ,n . 1 ‘ ** * *■■■ 
melting tempersture of the solder to per 
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I 1h 1 


Bill! hbv« mill nut stagnate (mi long III any nnt> grade 
Tliv (in-wilt luw ilm*H imr consider IIiIh (Milut tit ull 
Also i* all tlie ting officer mi wlinni (In* fate nf Imttlcs 
di |h ikIh should n-ucli bin grade In (lain tn thoroughly 


proper relation to other nation* r 
war In combined fleet operation* tbla U a matter of 
Brest Importance In foreign services over 40 per cent 
of the flag officer* are of higher rank than roar-ad 
mlral The prevent law temporarily allow* bat one In 
the Inlted Htate* Navy—Admiral Dewey, who la pant 


the m 



, line oi 


7 he pur/nsi of this journal Is lo record accurately, 

•imply and Inhirslluglu, Ike worlds progress la scien¬ 
tific knowledge and Industrial arhlrvimenl 


Reorganization of the Navy Personnel 

Mi nf tin- muni urgent mi iIm uf I be Navy nl the 
iinnikli rinn.imlriillini nf II* 


hIiIi r n fiw nf tin IsihIc fails wlilili nnilirlli nny 
rHkbnt inllllnrv iirioinlnitlnn limn I nr olliirnlw 

In n iniiill o*liibll*lilii(iit thin must lie KiiltUtint mm 
anil nttlccr* In mini Ibp tied Twice iim rutitit *hl|iH 
would rii|iilrp iippnivliuiiUU ilmibli tin huuiIm r nf 
|* mu i in 1 In utlipr wnnl* Hurt should bo a tit finite 
ribiilnii Ulwitii tin ItnmiiiiP and the ikcnhiiuiI 
Axiomatic iin IIiIn fuel In i In priw-ul cnudlt Iiujn du nut 
rreugulx, It 

llmlni. urrlml ut (lie lit Hull* itinulinr uf utllcer* 
Heeded It In thin iicccNNiin tn illHtrlliiite Hum In pro- 
|ier priipurllniiH In tin (HIT, n nt grade* A single lull 
tli-Nlitp rnipilre* lint one piiptnln, yd iilumt furl) Juiilnr 
iiltlci r* mt> npce***r> to carry on the dutlp* of the 
ship Not mil) inu*t the offlccrH la tiru|iortloiied In the 
various gruileN bill In unler ttiut tliei niuy obtain tins 
proiur ixiarkiico and not lie too old to perform the 
dutlcN Incident to ouch grade the length of time they 
wru III each grade miiHt lie fired If the country I* 
In nlilulii maximum efficiency for tho money expiuded 


The gradimte* of I he Naval Academy already apodal 
lie in engineering, ordnance, electricity, torpedoes, and 
mining It I* propound to add naval construction and 
1st) master duties to their fields of aetlvlt) The gain 
will lie cuni-mous In flexibility absence of corps fric¬ 
tion, anil unity of purpose, Tho Nm> will present a 
solid front It mean* teem work of the highest order 

Kttlcli ney must, of nece**ll), follow The bill proposed 
by (hi Nhi> Department will accomplluh the above 

desirable results and, In addition, will safeguard the 

Interests nf the medical corps, dill engineers and ml 

rlnes. No change Is made In the advantages now held 
||) the warrant officer* and enlisted men who Htlll may 
■ihtnln ciinmilsslons by |*vsslng the reiinlred examlna 

Tlie hopeless condition that now confronts the Naval 
sen In In regard to pruinotlnn la completely mpt by 
lh« proiNisiHl bill I Oder tin. existing law the junior 
lleiileiutiil* will moll NtHgiuite In thut grade fur Id to 17 
yeur*. wIlli no hoiic of renchlug the commander* grade 
until Rm vi-urs of age such a condition In, uf cmir*e, 
uulliliikiihle nnd must be promptly met 

Tin. nduintnges lo lie secured by the alswe reorgiml 
wiltoii ure obiious and fur reaching It I* the hope 
of the Sutvrirn Aulbiiaw Hint lln> friends of the 
Navy throughout the country will urge nidm their < on 
gressmeu the necessity for the isiswige of the bill with 
the least pos*lhle dilay 

It ha* Isa 11 Niiggesieil that the measure Is fnyured 
by uuiul nlllii r* Is-cnnse of |N>r*i)nnl cotislderatlons of 
ndinucemiut and profit. Me atwnk from Intimate 
knowledge when we Hsuert IhHt nothing could he farther 
from the truth. This bill Is merely one expression of 
the earnest desire of the iicrsounel to raise our Navy 
to tho highest point of 


The New Haven Railroad Automatic Stop 
Competition 


W E have received from the New York, New 
Haven and Hartford Railroad Company a 
statement uf the present condition* of the 
coni|>etltlon of th* $1(11810 prlxe which they have offered 
for the tx-st design of mi uiitnmatlc stoiiplng device 


t of n*e on all nt it 


Um* without further pay- 


The principal me chani cal and 


The feature that la of especial Internet In tbs pro¬ 
posed reorganisation 1* the amalgamation of the Pay 
and Construction Corps with the line. Tbl* 1* dis¬ 
tinctly a progre 
thought It Is 
I >ay masters or construct ora, hut It aim* eventually to 
make all ]*y marten and constructors lino officer* 
After a period of speclallxlug, line officer* will be de¬ 
tailed far Hume dalles uud all officers on hoard xhlp, 
except Hie surgeons and chaplains, will be combataut, 



electricity la used a* the motive power. The 
third and most Important consideration of all la that 
the apparatus must not be made Inoperative by anow, 
ice, sleet or freexing conditions. The company atataa 
that It l* In Ute latter raiulremenls that so many of 
the competitors’ devices failed Many other* were 
thrown out by the fact that they called for overhead 
apparatus, which, for the New Haven Railroad, which 
is elect rifled over many miles of lla system, la Imprac¬ 
ticable liecause of the overhead high voltage wires 
which exist on It* electric gone. 

Of the devices submitted, only about fl per cent were 
deemed worthy of consideration, and of these two only 
met with sufficient approval to warrant experiments 
at the expense of the company The engineers of the 
company reimrt that these two are worthy of Installa¬ 
tion for trial In actual otieratlou, and they believe 
that through experiments and investigations one of 
them may be brought to a state of efficiency sufficient 
to meet the specifications or the prise competition. 

As was to be expected, many of the devices were In- 
genlons, but not practical. As an example of the fatll 
lty of most of them, says the report, one competitor 
wrote that his device would not constitute a source of 
danger to the poionjiger, ull hough Its application would 
probably kill Lhe engineer and fireman, bnt as It was 
to he used on the New Haven rood thnt wouldn t make 
uuy difference The device of another competitor con 
slnted of u beuvy spring hook which It was claimed 
would automatically rlso from lhe roadbed when a 
train laiHMcil a signal catch hold of an axle on one of 
lhe cars thereby stopping the train 

It should be noted, in conclusion, that the problem, 
so fur uh the New Haven road Is concerned, la to devise 
some method of conveying luforraullon from the ground 
to the moving locomotive, and to do this with absolute 
certulutv lu all dominion* «r weather 


Our Increasing Middle Age Mortality 

F DR many year* tho public has seen In life Insur¬ 
ance merely a mean* for providing against tho 
hurdnliliM which may come lo the Individual 
owlug to the uncertainty of human life, life It 
companies, looking at the matlpr from tlielr ow 
point, have used mortality table* and vital ■ 
morely a* a mean* of gaging the health of their dies 
Me, and honce the “risk' attached to ■ given policy 
Even with I hi* realrlcted hurixou before them, the pub¬ 
lic and Hie companies have derived great advantages 
from the existing system But the world moves for¬ 
ward To-day the companies are lieglunlug to realise 
that a Study of mortalities can be made to render moat 
valuable services, benefiting the public a 
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Am UIWUm Highway.—Tha State of WaaUagfcm 
wffl apaod *8,000,000 during the next year on mad 
eoMtoueltonj aad in tUa connection H la interesting 
to note that an exhibition itrateh of roadway b being 
befit at Olympia, Washington, by various paring oom- 
paniee, each of whleh b laying a mm pie of roadway 
16 feat wide and 100 feet long according to lu 
own plane and epeolfloatione, whloh am filed with the 
Slate Highway Department,' Thie itrateh of roadway 
forms a part of the main highway north and south 
through the State. 

lee an the Nertk Afiaatte.—In addition to the work 
which will be done title spring and summer by one of 
our soout cruisers in patrolling the North Atlantic 
steamship routes and reporting the appearance of loe, 
the Board of Trade has announced that the "Beotia," 
formerly employed In the Soottish Antarctic Expedition, 
has been placed on the mms service The "Soutia" carries 
a tong-range Mamoni wireless plant, which will enable 
her to keep in touch with the stations at Newfoundland 
and Labrador The cost of this scout acrvtoe Is shared 
jointly by the principal Atlantic lines and the British 
government. 

An Automatic Step Fall are.—The report of Sir Arthur 
Yorko on a reoent failure of an automatic stop on one 
of the tube railways of London makes it dear that 
the general principles of the sutomatlo stop were not 
at fault Aa compared with practice m this oountry, 
both the design and the upkeep were faulty It was 
found that one of the bracket* supporting the rooking 
abaft on which the atop arm is mounted was loose. 
Furthermore, the principle of control was wrong In 
American practice, both the atop and the signal arm 
go to the danger position by gravity, should the servioe 
be broken or short-olroulted. In the case of the London 
tube Installation, the meohanlsm was earned to the 
danger position by a spring 

The Scottish Perth and Clyde Ship Caaal —When the 
British Admiralty established a naval dockyard at 
Rosyth, just above the big eantilever bridge aoroes the 
Firth of Forth, it was urged that If a hostile fleet attacked 
and brought down the big bridge, the wreckage would 
obstruct the channel and shut any wanhlps that were 
at the dockyard away from the North Hon. The ad¬ 
vantage of a canal in affording two oxlta to the sen has 
given now life to the agitation for the oonstruotion of 
a canal from the Forth to the Clyde. The government 
has decided however that while such a oanal would 
have a certain strategic value, this would not be suffl- 
dent to warrant any large expenditure by the govern¬ 
ment upon auoh a proposition. 

Tha World’s Larged Power Project.—The State 
Engineer of the State of Oregon, John H Lewis, has 
submitted a project for developing 300,000 continuous 
electric horse-power at Big Eddy, a point three miles 
above the Dalles on the Columbia River At this loan- 
tion the river runs through a narrow gorge whloh could 
be olosed by a dam only 300 fuet long, and 180 feet 
above its foundations, and the oonstruotion of a canal 
300 feet wide, 30 feet deep and a mile and a half in length 
The head of water is 73 feet at low water end 42 feet 
at high water and the moan flow of the river through¬ 
out the year is 236,000 oublo feet per second The 
hydro-electna unite would be each of 32,000 horse¬ 
power The total coat of the scheme would be about 
•23,000,000. 

Electric Tracttea ea British Railroads.—The electrifi¬ 
cation of the Brighton Company's suburban railways, 
London, has given excellent results in the economy and 
the number of passengers carried Comparing steam 
and electric traction, the number of trains in and out 
of Victoria Station In one day has risen from 496 to 
739 At London Bridge the number has risen from 
663 per day to 901 The number of passengers oarried 
on the Booth London line siuoe electrification has In¬ 
creased over four and one half millions eaoh year over 
that oarried during the last year of steam operation 
The cost of maintenance of the overhead equipment has 
worked out at about *107 per mile per annum, and the 
other conditions of maintenance an stated to be equally 
mtirfaotory 

EsgUserimg Activity to Argentina.--Attention b 
directed to the many large engineering schemes whloh 
an about to be put through In Argentina and the 
opportunities which are open for competition by Ameri¬ 
can engineer!i* firms Thus the municipality of Bahia 
Blanca Is — (or estimates for a drainage scheme 
to cost 61,300,000 A new water supply and sewange 
scheme b to be undertaken In the capital whloh will 
com ots *20,000,000. An important dee trio Ught and 
power (Baht will probably, according to the Engineer 
Of London, bo the outcome of the arrangenisnta now 
bdntfioonriuded between the governments of Argentina 
and. BrmsU for utiUriim the Iguaxu waterfalls, wbbh 
afford water-power to supply tbs two states 

and also tbs repufatio of Uruguay with tight and firs 
fag a hundred run to corns," 


Electricity 

Ha riri s Powar to Coatrsctiag Wert—In contracting 
work In which power pumps, ventilating fans, wood and 
metal-working tools, air compressors, hoists, concrete 
mixers, eto, are used, the electric motor has been ad¬ 
vantageously employed. The flexibility and versatility 
of this form of power havo especially commended It for 
the temporary applications characteristic of contracting 
work A Scotch contracting concern having a piece of 
reservoir work on band reoentiy made use of dec trio 
power hy installing Its own gas engine and i action-gas 
producer generating plant During eighteen months’ 
operation this Isolated plant—eomprixlng a 40-kilowatt 
generator belted to the gas engine, supplying various 
motors on the work and an installation of deetrio lights— 
consumed only 66 tons of anthracite coal 

Metatio-ekremea.—The electrolysis of lead salts pro¬ 
duces peroxide of lead at the anode, and if deposited 
In films of varying thickness on pullslied plates beautiful 
color effects arc obtained Oawtot s process involved 
the uleotrolyns of lead acetate and an anode of a highly 
poliahed steel plate This was laid on the bottom of a 
barin and ooverod with a cardboard perforated or nut 
out in some design On this was placed a copper cathode 
and a current from two or three cells run for ton or 
twenty minutes The film of lead peruxido on the anode 
or steel plate displayed the most exquisite tints of the 
rainbow, due to the light reflected through the film 
from tho polished steel beneath The tints vary In 
reflected and transmitted light and are best Been at 
a window when a sheet of white paper Is inclined over 
the plate. 

Sparklssa Bell System for Mines.—Telephone appa¬ 
ratus is likely to be dangerous in mines where tire damp 
occurs, not from any sparking in the miorophono, as 
this appears to be harmless, but Trom the eleotnn bells 
whloh are needed for the telephones. While it is Iruo 
that some types of olootrio bell are brought out which 
are Inclosed In gas-proof boxes so that the sparks cannot 
cause an explosion. It appears that in practice it is a 
very difficult matter to keep the gas from entering 
A European inventor, C Feder, now designs on electro) 
bell system so as to be entirely free from sparks, us lie 
iishs no moving contacts. For the current, he makes 
use of a special magneto, fixing the armature and rotat¬ 
ing the permanent magnets about it, and thus tho an na¬ 
ture has no commutator or other moving contacts, hut 
the wires oomo directly off tho coils. No sparks nan 
therefore ooour For the eluelrio boll he uses a polamod 
armature attracted by on alternotlng ourrent magnet, 
this working on the line current which tbo magneto 
supplies, and no sparks are given 

Wlreieas Telegraphy la Russian East Asia.—At the 
end of December, 1911, the Russian Postal Department 
ordered three wireless stations for the iiurtheosUm dis¬ 
trict of Asia. Eaoh station was to consist of two stool 
lowers 260 feet high, with antennas and counterpoises, 
two kerosene motor seta of 24 horse-power each, coupled 
to 15-kilowatt, 800-eyole, alternate-current generators, 
a transmitter of 7J5 kilowatts capacity and receiving 
an auxiliary apparatus. The throe stations are now 
comikHted and have been taken over by tho Postal 
Department, which has opened them up to public ser¬ 
vioe They ore located respectively at Ochotak Nayo- 
ohan, and Novomarilnak. Ochotak, situated about 
1 200 miles from Vladivostok, Is a small town of three 
hundred inhabitants on the western ooaat of the Ochotak 
Hea. Nsyaohan, whloh is about 1,700 miles from 
Vladivostok, Is In an entirely uninhabited tract at the 
north ooaat of the same sea, whilo Novoinaruusk, at 
about 2,200 miles from Vladlsvostok, is a fishing bamlot 
on the north ooaat of the Behring Sea on the mouth of 
the River Anadyr Nayaohan and Novomartlnsk are 
tnuobed twice a year by the mall steamers of the Volun¬ 
tary Fleet 

Horis*Biol Alteon*.—Kiebits finds that wirelera 
waves can be reoeived with surprisingly good ramlts 
by using an antenna mode up of wires stretched along 
at a short distance from the ground, mounting the 
receiving devices at tha center of the antenna. For 
instance, upon a large flat area near Belxlg bo stretched 
several wires between pairs of posts at about 3 foot 
from the ground. However a combination is made by 
stretching one antenna from north to south, then a 
second from east to west so as to cross the first oue 
at right angles and In the middle He also ran a third 
antenna across the middle point and directed NK and 
BW , that Is at angles of 46 degrees. This latter antenna 
was about 1,000 feet long and lay in the direction of 
the Seh6nberg elation (40 miles off), and also in the 
direction of the Eiffel tower, 600 mile* away, and the 
German post of Bwinemuode (140 mile*) In this way 
be was able to ptok np those two German posts, as well 
as the Norddeieb post, 260 miles distant Signals 
eould ba hoard very well from the Eiffel tower, and 
be oooelude* that an antenna of thl* length is equivalent 
to a vertical one of 40 feet bright. Poldbu was also 
heard, aad ha ooold receive from Clifdeu and Qlaoe 
Bay by aria* a 4£0Moot wire 8 fast from tha (round. 


Automobile 

Parte IWbMs tha Mafflar Cst-ssL - Following tha 
example of oilier foreign allies, Paris at length has seen 
the light, and henoeforth tho use of muffler euteouU In 
the Fair city will bring swift retribution in the form of 
the law M Depute, the Chief of Police, has juet issued 
the edlot making their use a misdemeanor punishable by 
fine or Imprisonment. 

A Talaseogle Spoke far Spring Wheels.—In patent 
No 1,060,197 Alois Zimpnoh of Obcrndorf-PurKslall, 
Austria, Hungary, presents a wheel In which tin re is 
Interposed between an outer riin end an inner run 
roil springs whloh are housed willuu telescopic suctions 
whloh slide upon each otbor as tho spring yields in 
operation 

A Spring.Ure Patent—Paul F Wnlmt of Milwaukee 
Win , in patent No 1 051,039 shows u resilient tire in 
which the tire nosing incloses sprmg bows arranged 
within Hie tire casing and fastened to rods which encom¬ 
pass tho rim, suitable brew kels being employed in sueur- 
iug tho several parts mi (Jut tho oaslng distending spring 
bows will lutvo tiioir resihinoo Increased 

Tws Automobile-tire Designs. Fred B Carlisle of 
Mo 1 den, Moss, has scoured two design patents. No 
43 453 and No 43,454, for tiros in which the first patent 
has formations resembling the links of a chain exterding 
transversely across its nm and in dose proximity while 
tho second patent has representations of linked chains 
extending around tho circumfornnoe of Its nm, tbo oon- 
Hlrui lion in Ixilh instances producing a non-skid surfm e 

Where Germany Lags Behind Despite the root that 
Germany is pressing ahead In the manufacture of motor 
oars, us evidenced by the fact that two of tho largest 
companies recently have do*lured dividends of 25 and 
27 |ier oent, respectively, she is hIiII far Isilmid In tbo 
numlxr or curs |n>r capita judging by England and 
France In England, Hlatislioi reveal that there is one 
motor vehicle for every 249 jienutnH, as against one Tor 
every 441 in Franoo and one fur every 927 in Ginnauy 
Thin stale of affairs gi ncmlly is ns Hied hi the com¬ 
paratively high taxation imposed on sdf-propelled 
vehicles m tho Fatln rlaud 

A Policeman's Anlo Lock -It IS reported that a 
Washington uly policeman profiting hy his experience 
in connection with stolon automobiles, has invented 
a hsik Tor automobiles Tor application in the ignition 
circuit ill such manner ns to form a part of suth circuit. 
Tho improved device is said to comprise a rotary oleo- 
tnnal switch with which is oombuii il a mechanical 
((Hiking device which may he adjusted so that it will 
not interfere with the operation of the switub and 
which in addition to opening tbo switch look may, 
by moans of a suitable koy form a port of tho eloo- 
tncal circuit and tho insertion of any kev other than 
the proper one, will uot permit tbo operation of tbu 
look. 

Will Kerosene be Taxed In England?—With tho use of 
paraffin (keroseno) as a sulisLilute fur gasolene increas¬ 
ing British users of heavy comnioneal vi Indus view with 
alarm ronowul threatenings of a tax on paraffin, which up 
to the present tlmo bos buuu tree Already tho authori¬ 
ties are “looking into" the matter with a viow of suggest¬ 
ing the adoption of some such meastn The paraffin 
quustion Is a difficult one liowovi r for even if tbo users 
of motor vehicles did not find u small tax obnoxious it 
would visit a hardship on the |MMin<r classes who depend 
upon oil entirely for light ( misequoullv it would 
never do to tax it indiscriminately and there enters a neat 
little problem in how bust to diffi n ntiale 

Phenomenal Speed of Yesteryear—In those days of 
pbonomonal speed and tbo pndn that goes with it in the 
jjerfection of modern motors it is instructive occasionally 
to examine the records of the years gone by As one con¬ 
crete example, for Instance it is recorded (officially) that 
as long ago as 1908 a spend or 121 f!4 miles an hour was 
attained lu England in a match nice between a Fiat and a 
Napier Tho time was made In one oomph te circuit of 
the Brooklands track and it never lias been beaten to tins 
dty on the Brooklands track or on any other The 
Brooklands track, be it added, is an oval approximately 
2H miles in circumference which makes plain that at 
times the speed of the winning Fiat must have been over 
1W milee on hour 

The Danger ef Mechanical Policemen —An intimate 
study of the ultimate effects of their own devices very 
prbbably would beuefit those iin onion who seek to 
alleviate traffio conditions bv bringing forth various 
types of “mechanical policemen ' designed automatical!v 
to slacken tbo speed of a vehicle or to create a great 
rumpus Immediately the legal rate of speed is exceeded 
The Inventon lose track of tho fact that in a great many 
oases the salvation of tho driver lies in the ability for 
quick aeerioraUon Often the time required to come to a 
stop to avoid ooUiaton is too short, whereas the catas¬ 
trophe oan be averted in nine cases out of tun by a short, 
quick burst of speed which for not more than a minute, 
may push the hand of the speedometer well past the 
figure that marki tha legal rata. 
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TmUii a unit U a aotor testing laboratory 


Methods* taatlag an angina la Urn laboratory. 


Factory Methods of Testing Automobile Motors 

How the Testing Stand or Block is Used 

By Stanley Petman, M R 


tbe tracks. On tho car there may bo an 
electric motor supplied either with suit 
able gearing and a short countershaft 
with a clutch device to grip tbe eud of 
the motor crankshaft or simply with a 
lurge pulley and a flat leather belt Cur¬ 
rent for the electric motor Is collected 
from overhead wires and two abort trol 
simple matter 


connect the electric motor with the rbho- 
llue engine In order to start It Tbe eye- 
ten has this advantage Tbe gasoline 
engine can be “turned over” for an In 
definite time while enrbureter or Ignition 
adjustments are made Inasmuch as few 
new motors are more re illy cranked than 
started, it must bo conceded that such a 
system la extremely valuable. 

Once the motors are on the blocks and 
running. It la the practice to permit them 
to run without loud for periods which 
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TMrt art at curtain dtatancaa from the center of the c °5 rect ’ Hlmllarly. Incomplete etna In a Dumber of fhrlnrlM, tentlug 

eariThw U» a cenajT7»oun7^t vcZJT^ f* “* ba " Hoo \ » Uch *» “ of carburetlon or Improper plemented by home-power t«U, U 

4rtMd to drive the tan at certain npeeda Given fan ,tao lw, " rreot H “ lu * OT flnlt 3’ dent, aod motora am given a fnrtl 

*rtda ecrreepcoding with Vven hSZLJvl it Z re “ d " y b> I?M * ns of 8n «» Placed lu the chnaata. 

Mraly neceaaary to convert the fan meedlm!!’ hone- °V HW,h ■"•return particularly waye in which thU may be done El 

power directly by m^py of a table. ~ 011 W<ltnrK ’ rwial,TK ,he t fTpatCTt of be faHtened down on IIh bed lu the < 
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f lii <bocks shaped to tit them The rollers upon 
Hu* riiir whisht rwl are geared In un elerirk 
inuieler In mniUH of a elmln Under this rod hod, 
prnitilcH n rigorous und thorough icsl for the 
of tin transmission roechanlHin mh well ns the 
the Ultra I or remains seated In I lie drill r’s tent 
cnr with the volt and omriere meters oil h stand 
i front of him. Conseiiuentlv In It enabled to 
t o Klanee exactI) wliul wiling of spark mid 
le loiera la productive of llie liesl results and 


crow section will present the appearance shown In the 
accompanying drawing, and It will have a total depth 
of 24 feet 0 Inches, and a total width of T8 feet 


■he first olwratlon will be to dredge a trench acroas cylinders an detached 
lied of the rlier, which will be It feet deep, that Crete. The buoyancy 
n say, I he bottom of the trench will be 34 feet below tilled with water aud a: 


The top of the grillage ptmMhas open which the atari 
structure rents, la about two net above the bottom of 
the trench, and the lint operation before die buoyancy 


can Is* induced to g 
•tidings tnkm, of c 
ewer ddlvcrad lit I 


inori liniHirlunl the hilirlcutlon of nil moving parts 
i vee|it the bearings In the front wheels tested Finally, 
brake efficiency can lie tested by Ihe lery slnt|ile ex 
issllcnt of o|Nirnlliig I lie dynamometer as an electric 
motor drawing current for 


In connection wllli Ibe 
n< this] of cnipluv lug i lec 
rli dj nu moulders for 
iieasiiilng horw-)Kiwer II 
s lull resllug to nolo Hull 


simrk mid the oHgliml bed of the river, and tbo width of the tnre. It la then necessary only to Wow but the contra! 

results and trench will be NO feet. The total length of the steel compartment of these cylinders and they come U> the 

mime nt ihe lubes when they arc In place will be 1,0H0 feet The surface by their own buoyancy 

num |iow i r lubes, four alimul, will he built In five sections, four The neat operation la to All with concrete the pockets 
I hi act mil of which will lie 220 feet long and one. 200 feet They formed by the diaphragms aud Ihe aide walla. This 

list as It Is will ho constructed of % Inch steel plates, the coutigu- la done by means of a big scow of the same general 

may Iw up. uus stiles of tiro (ulros being flattened In order to redoes type as that shown uu our front Illustration, which 

t tnuismls- the (dal width of Ihe four ns tlms assembled. To represents I lie plan adopted In bolldlng a two-track 

till troubles prcmrxe Hie Hihm In tbetr relative iwsltlous and keep tunnel or Ike same general character beneath Ihe De¬ 
lon systems them true to form, transverse diaphragms of 14 Inch trolt IUver (t should be stated here that the method 

lull Is even steel will he rlvited lo them at every 1014 feet of their of cotistrncllng these tunnels was devised by Olaf Iloff, 



red In Hie niHiiufnc 
of heavy furni trac 
pnnllmll} nil of the 


rooiiulirs driven liv ell 
giro* nil test rnintni 
thills now nre lielng rondo 

to outlines tiro tesllng 

sheds. One of the prlu 
el pul reasons for the ex 
pniishiu Is to permit (he 
use of nil current drawn 


es Is reflected In 
production cost 
ver sclUng price 


is-section of Harlem River tunnel, Lexington Avenue subway 



The scow for row lu concreting the Harlem River 
lel will Iw JO feet lu width hy 110 feet in lmgih. 

At Its center will ta-a two- 
slory strueture containing 

—»-;—jnwn the concrete ralxen, and 

' ' 'V hi front of these, erected 

5+*^. ‘ ’ along llie side of the scow, 

will lie live elcvntor tow 
y, _ era of tho type ahowu ou 

\\ ’■ onr front page engraving. 


placed that ench one, whou 
the scow Is In lwsltlon. 
will stand Immedlntcly 
over one of the iqwctw bc- 
iwuen Ihe udjaceut tubes, 
o r Is tween the uutalde 
tul«M and the side walls 
above described. Within 
ench tower will be n bucket 
fur hoisting Ibe concrete, 
and on the outside of ench 
tower will be atlailied a 
large pipe which will leHd 
down Into the particular 
pocket which Is Iwlng eou 
creleil up. 

The CO ncrel u muterlnl. 


Sinking a length of tunnel tubes during construction of the Detroit River tnnneL 



1J-1ik.1i Hmlwrs nwl through angles riveted 


lion hi completed, a series of scows, onch measuring 14 
feet by KO foot, wlU he floated lu bctwcou the piles, at 
low tide, nml us the tide rises, tho scows will have 
sufficient buoyancy to lift the tnnnnl sections clear of 
the staging It should he mentioned Hint the ends of 
Ihe tunnel tubes will Iw temporarily closed hy wooden 
bulkheads, as shown lu the Illustrations. The section 
will tluii bo lowed out luto the stream above the posi¬ 
tion In which 11 Is to rest on the river bottom, the 
scows will bo scuttled nnd withdrawn, «qd the struc¬ 
ture will lie left floating by Us own buoyancy 
Before sinking a section, four buoyancy cylinders 
are HtraiH>ed across the ends of Ihe tnnnel section, two 
at ench eisl nnd water Is admitted, first lo Ibe tunnel 
tubes themselves aud then to Ihe buoyancy cylinders, 
until the latter are Just awash, at the surface of the 
water Two floating derricks will then take hold of 
the structure, ouo at each end, the remaining buoyancy 
will be farther reduced, and the whole structure wiDbe 


rut. will be brought to 
scow In lighters, bsnl- 
Into hopirors nlam tho 


When tho li u < k e I s 
raised to Ihe proller k 
oplKadtP the funnel sbn 


tbo surface of the Ibiulil 
concrete that bus already 
been deposited, and the 
couirete will be of such 
Hold consistency thal it 
will readily flow and And 
cl over (lie whole surface In each 
provldwl for raising the tube as 


i level of the deinwlt lu concrete i 


pounds to the squure Inch at the bottom of the tube 
to 10 pounds at the top. This heavy pressure serves 
to thoroughly compact the concrete We hove seen a 
aped men of tho concrete laid by thlh method lo the 
Detroit River tuimpl. It la a core cut from the hard 
coed deposit and polished, ft Is remarkably comiwct, 
aud the cnnstltneuta are well distributed. 

The laying and concreting of tho cylinder* win com 
meoce from llie center and will be carried toward the 
ends. When tho whole Job Is completed, the water 
will be pumped out from the tubes and they win be 
ready for their interior lining of concrete, which la 
19 Inches thick on the shier, and 18 Inches thick on 
Uw root 

The total coat of the tunnel will lie fl.WOfiOO, and 
the coo tract time for completion, about three years 
from the present date. t The contractors, however, are 
oooMant that It wlU be finished several months bafocw 
that time. 


















(foratumfottr* 

ITh* eMton are not retyouHble /or Mtotemnta 
mode to Ike correspondence column. Anonymous com. 
munttmtknu cmnnot he oontUcn*, but the name* of 
oorrmponAeut, uHU he uHtkhetA u>km mo desired.] 

The Control of the MMmlppi 

To the Editor of the Soiatmnc American 
Some feature* of the editorial, “The Problem of the 
MWmippi River,” In the Haiunnc American of 
Pebrnniy 16th, should be dlaeuieed from ell viewpoint*, 
for of eoune the subject is so important that there can¬ 
not be too much light or sincere thought thrown upon iU 
In the editorial this statement appears 
“As a matter of fact, what takes plane is this, when 
the floods some down, tho deep pools are scoured out 
and the material is deposited on the shoals farther down 
the river, causing a temporary raising of the bottom at 
those points As tho river falls, the action is reversed, 
the ban are snooped out and the sand is deposited in the 
Mri pooL Careful surveys for several decades show 
that not only has there been no raising of tho nver bed, 
but the cross section has slightly lnereased " 

Please observe 

“Col Suter considered It safe to assume that fully 
400,000,000cublo yards of material came put of the Mis¬ 
souri River In twelve months " (P 47, Report by a 
Seleot Board of Engineers on Hurvoy of the Mississippi 
River, Document No 60, fllst Congress, 1st Session 

R R.) 

“Other observations indicate an outflow of 

sodlmont and rolling material of about 3fl 000,000 uubio 
yard* per year from tho Ohio River, alsmt 5,000,000 oul.io 
yards from the Arkansas River, and alsiut 0,000,000 
cubic yards per year from tho Red River " (Tho same 
PW>) 

That is to say, our best authorities Indicate 447,000,000 
cublo yards of material projected into the lower Musns- 
sippi, taking no amount of the discharge of material from 
suoh streams ns the St Francis, Yazoo, White, Hatohie. 
Obion, Kaekaalua, upper Mississippi, and countless minor 
tributaries. 

The Misabsilppl discharges into the dulf of Mexico a 
possible 300,000.000 cubio yards, which leaves 160,000,- 
000 oubio yards at least to dispose of between tho levees 
annually Light sediment is washed on into tho Ouir, 
behind it follows tho vast river of gravel and sand, filling 
ui between the levees as you may have observed, say at 
what is left of Island No 10, just above New Madrid, 
and say at Wolf Island and Plumb Point Roach and 
other points, with diminishing size of particles down to 
the almost gntless and horrifying slime of the mud bare 
in the lower nver Of oouree, sand does find its way into 
tho Gulf, say 30,000,000 oubio yards. (P 70 "Levees of 
the Mississippi,” Government ITrnting Offloe, 1807 ) 
Compare this 30,000,000 oubio yards of heavy material 
flowing out the passes with tbo 213,000,000 oubio yards 
of sand and gravel coming out of the Mlssoun aiouo (p 
47, Doe No. 60, above referred to) and it noma olcar 
that the position of the Scientific American is not 
according to the Tacts with regard to the grave question 
of tho cross section between the levees of this day and 
to ootne indeed, in view uf the geological history of the 
Mississippi bottoms, 1 am not a little surprised to see a 
position taken that u so dearly and easily demonstrated 
as untenable Of oourso, In taking this position, the 
authorities consulted were mere testimony before sundry 
and divers committees, and not tho original documents 
containing the figures, at least so it son ms to me after 
carefully considering the deductions, without knowing 
from what data they were made Tho Mississippi bot¬ 
toms are largely alluvial, and the physical conditions 
have not ohanged at the behest of the hope* and deeires 
of those who demand the maintenance of the ordinary 
levee projects in the Misslmlppi bottoms 
Of course, the question of profit is one for mathema¬ 
ticians to answer If tho profit of a levee system, essen¬ 
tially and as a matter of theory wrong, is sufficient to 
make up for the inevitable disasters dun to topping tho 
levees at some nearer or farther date in the future, very 
well, but we should not enter upon a vast expenditure 
blindly and with ostrich neglect of the fundamental and 
indisputable fact that the ohannel inevitably fills In¬ 
deed, provision is already being made for this condition, 
the levee* are being thrown up ferthar and farther apart, 
beeause of rising floods. I need not discuss the cause of 
these apparently inarearing floods, nor the probable 
increase of the finer sediments due to wash of! out-over 
lends, etc. Neither is it necessary to remind the Mlaris- 
rippi valley students that between the levees now bee 
some of the most fertile of Mississippi bottom lands, 
whfleag the levees needs from the earing bank* and the 
coding and creeping waters they ever snonmeb on the 
better iarri. , crowding the eottpp and other; planters 
farther back into tha swamp*. That is to sayi milttoni 

4MiIlSlwIi£^d^laveaa^ , * 

"™na star Motedaretion of tha agoww ahota be t wren 


the levee* in tbs lower valley serves to m pimif. th* 
comparison to a spillway over a dam, the levees effectu¬ 
ally damming the river and ponding the water In the 
swamps and up the tributaries and main river 

The editorial under discussion did not mean, of oouree, 
to say that 2,300,000,000 cubic feet per second is tho 
river flow The annual discharge vane* from around 
11,000,000,<XJ0,000 to 30,000,000.000,000 The per eoo- 
ond discharge of 1903 reaohod 1,777,000 cubic feet I am 
experiencing considerable difficulty In getting recent 
public documents on the eubjeal, there being apparently 
no catalogue covering so important a matter as public 
documents relating to the nver 1 judge however, that 
it is claimed that a second flow of 2,300,000 cubic foot has 
been observed Now this is 523,000 cubic foot per second 
more than the previous reoord of 1,777,000 Before 
accepting these figures, it is essential that we know 
whether soundingB were made on the date of the flow, or 
whether the old cross aoclinn for tho point of observation 
was used in estimating tho flow Tho passing of a wave 
of sand aL the time of the measurement would very easily 
aooount for the apparent tremendous increase in flow 
over tho previous record I observed in reports of the 
flood last spring that the oooxistlng stages on tho Ohio 
and Misisnppi apparently did not indicate any such 
increase, and r tentatively ascribed the crevasse disas¬ 
ters to the Ailing uf tho river bed and to the ponding of 
tho flood by inoreased longth of levooa preventing the 
usual overflow at the outlets of various nvors. 

I fool certain that the figure of 2,300,000 cubic feet is 
not accurate Suoh a figure would, of course, indicate 
that tho levee system is not to blame for thu ominous 
failure last spring, but tlui figures should noL lie accepted 
without a most searching analysis of tho figures from 
which limy were made, the point at which they were 
mado, the circumstances under which tlmv were made, 
by whom, and, as heretofore remarked, whether or not 
tho cross section or cross sections hail been greatly 
ohangod, duo to local or general All and scour conditions 
It IS Interesting to observe that tho nver flow vanes from 
B7,000 to 1,777,000 cubic foot p<r second at Warreiilon, 
Mias (Tabulated Results of Discliargo Observations, 
1005) 

I presume that tho matter of a settling pond on the 
Missouri lias boon considered in counts Mon with thu 
reviling of the lower Mississippi This would stop the 
nver of gravel and sand which menaces the lower nver 
In connection with reveling the nver banks, on page 
2,470, Report of the Chief oT Engineers, U H Ann.}, 
1900, Is as delicious a Ut uf humor as over appeared in a 
solemn public document Hjieaking of the works in 
Louisiana Bend, 522 miles below Cairo, on the right iMUik, 
it says 

“The total length of tho unginal work was 15,820 feet, 
of which about 4,000 at tho lower end has I wen destroyed 
About half the remaining work is protected hy a largo 
Hud bar!” 

There is plenty of frankness and explicit detail in the 
reports mado by the Chief of Engineers, USA, and a 
quaint humor is occasionally disoeruilile, i«|iecuUly when 
the men who know find thomsolvoe thwarted by those 
who don’t 

Certainly what I have said is not an argument against 
the proposition to turn the whole Mississippi River 
project over to the army engineers now digging the 
Panama Canal Give thorn full charge and comploto 
freedom, only let us have a thorough understanding 
and a clear statement of tbo matter, without comjwlling 
the men who know to resort to suoh perfectly conscious 
humor as I have quoted in order to indicate tho condi¬ 
tions under which they toil and the constant, if locally 
profitable, folly imposed upon the country by the piece¬ 
meal projects nnw undor way 1 need not mid that I am 
open to oonviolion with regard to any Mississippi River 
plan or project, only tho plan should coincide with figures 
and facts already a matter of axiomatic record 

Little Falls, N Y Raymond H Sp*ars 


The Co-operation of Capital farts and Inventor* 

To the Editor of the BctiNTiric American 

In nrdor to have progress we must Invent, and in 
order to Invent experimenting Is necessary, and to 
carry on experiments capital must bo available 
The greatest handicap of the young American in¬ 
ventor to-day is the lack of capital It Is a well-known 
fact that there are few real m von tors who have moans 
of promoting their inventions, for the so or of the rich 
never think about designing or inventing any machine 
to save lime and labor, as their minds are employed 
in seeking ways to spend what they havo for pleasure, 
however, then are exceptions to this rule A great 
many perso ns objeot to the idea of taking their inven¬ 
tions to men of means for promotion, ss many inventors 
have lost not only their patent rights, but much time 
and money that was spent in perfecting some useful 
or d*viee by taking it to some unscrupulous 
party with the objeet of getting financial aid There 
am hundreds of useful and much-needed inventions 
that now get on the market on aooount of tbo invoator 


not being financially able to plane them in the shmnimls 
of trade, so the patent and invention is dropped and 
the world never gets any benefit therefrom 
What I believe to be tho most needed in the United 
Staton is co-operation between bnnmt capitalists and 
competent, reliable, and progressive Inventors, with 
thorough patent laws in a systematic way that will 
protect patentees and inventors to tbo extent that 
they will have a fair showing Tins would do more 
for tho advancement of civilization and progress of 
our country than all the technical wIiooIh combined 
Tunnel Hill Ga Samuel H Kennedy 

The Neglected Study of Muscular Energy 

To the Editor of lim Hi ibntific Amerk an 

Those of us who givo much attention to tlie contents 
of newspapers and popular periodicals cannot fail to 
notice that as limn goes on the spaco given over to 
popular presentations of scientific subjects tcnila steadily 
to increase Not only are wo mado atqualntod with 
the more really understandable features of novel inven¬ 
tions and the results of original research but in addition, 
general outlines of the probable future course of inven¬ 
tion and discovory are common 

If inquiry wore mado, as to what special branch of 
soienoe is of most vital importance to the human race 
preference would probably be given to the study of tho 
human Issly 

Again if tho question were put as to what generalisa¬ 
tion of modern science has influenced thought in the 
greatest degree, tho law of conservation of energy 
must surely be mentioned 

Having regard to these considerations, is it not 
remarkable that oomimralivcly little is to ho found 
In limit with relation to llm conservation of cncrgv 
and the phenomena of must ulur aetion? 

Koforoneos to the i xpondituro of energy bv thi 
human Issly are abundant the energy in question 
Is ing supposed to lie di rived primarily from fisKl 
( misnkration of tha law of conscrvatinn of inergv 
would suggest that the hodj mav sometimes receive 
energy in the form of mechanical work as when a aught 
Is lowered gentlv, nr a i leni lied hand forcibly opa ned 
An elementary knowledge of mechanics must convince 
us, that muscular action may bn divided into two 
(lasses namely, tho performance of mechanical work 
bv tlie muscles, and tlio performance of mechanical 
work bv some outside force against tho action of the 
muwlcs A little nflis.liiiii will ehow that the number 
of muscular actions falling under tho latter nlassiflca- 
lion is not inconsiderable, as nngliL lie supposed by 

Whether or no tho human body Is able to make use 
of the energy expended upon it, and In what form, 
would appear to lie of vital importance, yet in popular 
medical literature little reference is to bo found to 
Ibis consideration Possibly tho average person would 
dismiss Ibis Hubjts t with a wave of the luuid, remarking 
that tho energy must be turned into heat Personally 
I cannot bellove that this conclusion would he well 
rounded F U Atkinson 

London, Ontario 


The Prone Position for Aviators 

To the Editor of the Ik ientifk Amkbii vn 

A few words about the I’rone Position for Aviators. 
Hits Men was first put In use l.y JJie W right tireitlnrs. 
who soon gnvo It up as iiiisallsfacliir) I vlng in a 
prone |melt ton, one cniinot exert as mmh font uihiii 
the control levers or detect the traverse tipping of the 
machine as well as when sitting upright It would 
lie difficult to design a sirenm line body that would 
give tho aviator Ivlng in a prone issdtlon an unob¬ 
structed view Planing down from a high altitude 
tho position would lm very iiiirnnifiinahle, as tho avl 
ator would bu literally standing on his bead Hut why 
the prone lmalUou, uujwajT A well designed stream 
Hue Issly can In' made deep enough to imrnilt the avl 
atnr to sit n|i with only his head protruding and still 
not offer undue resistance to tho wind 

Brookline Mass. David Uuxhi 


Astronomical “Bulla” Again 

To tha Editor of the HciBNTtnc American 

Your French Academician and bis peasant recall a 
‘hull” mado by two alill more famous men In Act V, 
Boene I, of Coleridge s translation of Bohlllar's “Wallen¬ 
stein” this passage occurs 

"that ringln glimmering yonder 
I* from Cassiopeia, and therein 
la Jupiter ” 

Coleridge ha* a long footnote on the passage, but 
finds nothing amln In it, and if there is any reference 
anywhere in literature to this particular ‘ bull,' It baa 
esoapod my eye. William Hum Wood*. 

Baltimore, Md. 
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Detail ?lew of the power houee of the Strawberry Valley irrlfatioa project, Utah. 


The Great Irrigation Project at Strawberry Valley 

A Remarkable Engineering Task 
By Newton Forest 
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Jneasfe <* tnwmotij drove the worker* precipl 

totdy tsem the tnaaeL Oave-Uu threatened Injury or 
death, w that the Concrete lining bad to follow elneely 
the 4dth*> Notwithstanding all the difficulties con 
fronted the Bectomatlon Service to completing It* work 


In the rmlley to carry out their 
obligation*, the drat one of 
which will be the *ub-dtvl*kra 
end eale of all Individual hold 
luge In excess of 100 aaree of the 
lende Irrigated. 


gasee, lnateed of expending downward a* expected, the near future Needless to nay, the performance wae 

buret the eteel shell Into many pieces. Law Ml like arranged tor the purpose of making a sensational mov- 

a each to the ground, a distance of approximately ing picture, and severe I cameras recorded It In this 

IB feet The parachute had no chance to open. Law reaped It was similar to Iain n uwvnt In a balloon 

was badly burned and was rushed to a hospital He above the Hudson Blver nnd blow lug up of the balloon 

announced bis Intention of making another trial In with dynamite while In mtdiilr which he accomplished 

without mishap si verul months ego. 

Wilhelm Kress, Aviation 


dally Interesting because It to the 
scene of the earliest Irrigation by 
Anglo-Saxon* in the West Settled 
by Brigham Young and hto follow 
ere otter their march of mors than 


log by ■ 

In the greet West The attractions 
of this pert of Utah are numerous. 
It to Mid to be one of the meet 
beautiful valleys in the world, rival 
lng the beat Hwltserlaud can pro¬ 
duce. It has a line climate, a aoll 
of known fortuity and adapted to 
the growing of a huge variety of 
profitable crape. It to the land of 
peaches and the big red apple, and 
promises to be a valley of email 
farms Intensively cultivated, thus 
Insuring a progressive and pros¬ 
in'rolls community where cundl 
Ilona will be n 
rural and where people will 


A Skyrocket Flying Machine 

F HODMAN LAW, known for bis foolishly daring 
• feats In the air, surpassed himself In reckleeenees 
ou the ominous 13th Inst 

Law attempted to ascend In a giant skyrocket to a 
height of several thousand feet, tomblo out, and descend 
safely hr means of a new safety parachute. This para 
chute, the Invention of A. Leo Stevens, has been used 
by Law many times for making perilous Jumps, snob 
as from the Bankers’ Trust Building and tho Williams¬ 
burg Bridge In New York city and from a biplane at 
a height of a mile 

The parachute mentioned Is made of Japanese silk, 
and Is carried on the back of the aviator like a knap¬ 
sack. It Is claimed that a «V4 pound parachute will 
carry a 170-pound man safely The mere act of turn 
tiling out of an aeroplane causes the parachute to open 

automatically law has used it many times, and 

Blwuye without a hitch 

The skyrocket which was to elevate the reckless law 

WSR some 3 feet tu diameter and 10 feet In length it 

was carried on a heavy ttraticr some 20 feet In lougth, 

forming tho stick A scat was provided In Its upper end 

for Law, who nt Inside the tulie and was covered by the 
pointed top. Tbe lower half of the skyrocket was con 
strutted of sheet steel and was partially filled with 
fifty pounds of slow burning powder—enough, It was 
supposed, to send the rocket with Its human load 3,1100 
feet skyward. Unlike ordinary skyrockets, this giant 
structure waa loaded at tbe head, so that It was top- 
heavy It was placed beside a framing of heavy tlni 
bar, as shown in one of our pictures. 

After law had taken hto amt and put the cap of the 
rocket In position, the fuse waa lighted. It sputtered 
for some time. Then followed a terrific explosion Tbe 



W ITH I he death of IMlliclm 
Kress, iicarli it mouth ago nl 
Menus, tl»o oldest ncrnplnnc pioneer 
lewd away Knew wus Isim In 
Si I>cti rslmrg ou July Jilt It IH.ML 
Ills fuller was u iniimifautircr and 
(he Hon engnged In plsuo hulldlllg 
At the ago of Iwtutv-elght Kress 
liecume Intt rested In the problem of 
dytmuilc flight One day while tty 


a kite w 


ii tin r 


y 111 



la rocket before putting on the cap. 


tie brceie (lie exertion lie wan [ait 
to before the kite would sour caused 
the young lmenior to figure out n 
way to make It go up of Its own 
accord, triad or no wind Already 
In INfit be Itad made Ills first air 
pro|iellor The Idea cuiuo to him to 
lit prnpcllim lo n kite, do away with 
the string tullrily, nisi la-come In 
depindeiit of the lirewse Ills first 
nuslLl brought nut 111 tile early 
'70s, was prn|«llcl by n clock 
spring Not 11)1 D>77 did he make 
a model which Hew successfully 
Tills was prop, Util l>\ (lasltl tun i,1h 
and consisted of tin aeroplane surfed with twin pro 
pel lent and a rudder for stabilizing purposes Three 
lean, later Kress umd, puhlk flights will) tills model 
In 1MII ut the age of r ib he s|sut (lire, years listening 
to lectures in the technical high school lu ortli r lo per 
feet lilmselt lu mechanics. II, had in,ul, numerous 
models which had flown, HUd now he wanted lo pro¬ 
duce a practical man-carry lug mncliln, Bltlilla baefc 
lug ut the Bmperor Fran* Joseph he wbh , unliled lo 
order u Daimler motor It waa supiHMcd to weigh 
under 4ht) pounds, hut when Unnlly delivered it wilglied 
NM pounds. NcHrihelmw, Kress mounted tills heavy 
gnsollue engine In his aeroplane nnd tried out his mn 
chine. 1 nllke Maxim, Kress ex|s>rimented on tho wa 
ter Ills machine rose lu the air, lull ciiMred owing 
to Improper be lane. The Imiutor got a ducking hilt 
emerged unscathed. But he was ucur able lo explain 
tho reason for Ills upset s» that iioople would believe 
In him and buck him still fiirtlur lie had spent 
All (XX) most of It supplied by tho Kniperor Without 
funds hu could do nothing and he was obliged to alt 
Idly by and sc others soil, the problem »f human 
flight when success was lu Ills grasp 
During the last years of Ids Ilf, Kress was honored as 
a pluuoer He wns an honorary lueutls r »r the Airo 
t'lull of Mcnna mid of stvnml tmhnhiil nrguiilxutlnu 
Nevertheless. ho died n [sstr ami hroken hearted man 
bnt not before he had witnessed iho coming of lhe 
hydro-aeroplane— Hip machine of will, Ii he was In a 
sense the original Inventor 

Hm.li Is tbo fate of many ail limutor alas' , I,in,oil 
Ader In France, though ho survives Kress, was like him 
hopelessly "shelved H 

The Presidency of the British Association for the 
meeting In Birmingham (September, 1913), made va¬ 
cant by the death of Sir William White, has been filled 
by the appointment of Sir Oliver Lodge 
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The Heavens in April 

Do the Pleiades Shine Through a Haze of Star Dust? 


By Henry Norris Russell, Ph D. 

utly liccn stars «r» nearly clear of the nebula, which, on this 
.mvell Oli- hypothesis idmply means that (hare la little of the 
I'lt'ladca reflecting materia) near them 
kiiih alar A strong confirmation of this theory Is fonnd in the 
Only a fact (which has long been known) that there are much 

o tin eye, fewer very faint slam In the region of the Pleiades 

Hire show than, on the average. In equally Urge regions of the 

luminous sky 8111b stars are undoubtedly for the moat part 

r iwrallel very remote from us, and far behind the rielade* and 

Longer It has been suggested long ago that the nebulas aaao- 

■udliig far elated with the group were only partially transparent, 

ami so dimmed the light of the stars behind them, and 
p brighter hid all bnt the brighter ones. In the light of present 

or ones— knowledge this seems very probable, 

they are One qne*tIon remains, flan the light which the 
Ibe recent neliulm material receives from the Pleiades he strong 

v untiling enough to produce an observable effect, after reflection 

clouds of from scattered particles of matter with side spaces 

otogmphH between them? The answer is In the affirmative for 

wlilib Is Mr Hllplier shows thst In the regkui of the nebula 

fllamcut whose spectrum he photographed, the total amount of 




A 


risible low In the west) Orion, too, la almost gooo, 
but Gemini and Auriga, with Oanla Minor to tho south 
ward, still make a line showing In the western sky Leo 
and Virgo are conspicuous in the south, with the enor 
mous length of Hydra below, and the small bnt con¬ 
spicuous figure of Oorvua on Its back. 

SHU lower down we, In our northern latitude, may 
see a few stars of the Centaur, and observers south 
of the twenty fifth parallel of north latitude may aeo 
the Southern Cross directly below florvus on a Une 
drawn through y Ontauri (which last star la Just with¬ 
in the limits of our map) 

Below 0 and s flenturl observers in these same lati¬ 
tudes may see two very bright stars, a and 0 Centaur! 
The brighter of the two—and the one farthest away 
from tbs Cross—to well known os the nearest star In 
the heavens. 

Renrplo and Opbluchua are rising In the southeast 
and east, and fly gnus and Lyra in the northeast 
Hercules, Corona and Bodies occupy the eastern sky 
above these. Cassiopeia and Cephena are low In the 
north. Ursa Minor and Draco to the 
right of the Pole, and Ursa Major almost 
overhead. 


Mercury Is morning star all through 
April, buL Is south of the Run and poorly 
placed for observation, lie la at his 
greatest elongation on the 24th, and rises 
about 4 20 A M. 

Venus Is evening star at the beginning 
of the month, setting a little after PPM 
She la however rapidly approaching con 
junction nnd becomes less and less con¬ 
spicuous every night Ou the 24th she 1 h 
I n Inferior conjunction, pawing apparent 
ly about t] degrees north of the Run, anil 
after thin lime she appears as a morning 
star, though sh« will not he easily visible 
until next month. 

Jupiter Is morning star in HaglUariiin. 
He la In quadrature with the Run on Ilia 
6th, but being very far south, does not 


NIGHT SKY APRIL AND MAY 


light light received from the stars o 


Is tn quadrature with Ihe Run ou the 2H1U 
but being In 19 degrees south declination 
la observablo only for a short lime before 

Neiitunc Is lu Gemini observable In the 
early evening. He Is also lu quadrature, 
on the opiKsdte side of the Bun, ou the 
'n 6 131 h 

The Moon Is new at 1 P M. on the Qtb, 
In her first quarter at 1 A. M. on the 141b, 
full at B P M on the 29th. and In her 
last quarter at 1 A M on the 28th 
s nearest ns on the 18tb and farthest away on 


distant NtHTH, fur behind, are so arranged In the 
ns Hint ns sec* from one particular station lu 
nlvorw Huy sm in to group themsdvoa around 
Individual stars becomes too abuurd to enter 

’ other alternative Is to suppose that the liebuloo- 
the Pleiades couslsls of iqiaque mutter, perhaps 
teorites or flue dust, which aeeompaniea the stars 
i duster anft-akfae* bn lb Hr rrfcrlrd light This 
e from the difficulties Just mentioned, and make* 
y natural that the nebulosity should seem bright- 
Mr some of the brightest stars. Other bright 


are probably hundreds or thousands of millions of miles 
in thickness, a very small quantity of material per cubic 
mile would account for all Ihe pbenumena 

The writer may add that still one more confirma¬ 
tion of Ibis theory can be found lu the observations of 
more thaa one astronomer, which show that the bright¬ 
er stars of the Pleiades ore distinctly yellower than 
the general run of stars of similar spectral type. Now 
a cloud of ih/hHentlg fur particle* exerts more absorp¬ 
tion on Moo light [sowing through It than It does cm 
red light This la the cnee, for example, with light 
which boa pawed through our atmosphere, as the odor 
of the setting sun hears ample wttnen. The Ugbt from 
the Pleiades has to paw through the nebuloelty lying 
between o* and them, and. If this la fine-grained 
enough, It aufflcee to explain the relatively yellow odor 
of the light which reache* ax. 

The Heavens. 

Our map ahowe hew the ikies appear to as ohe ar ver 
who look* up at them at the hour Indicated below it, 
for ciampl* 11 P. M. on April 7th. At this hoar the 
Pitted* have mt (though two hour* earner the? are 


The New Port of Ccyfon 
A DEBT-SEA port has recently been laid out at Ool 
Jhombo, Ceylon, and It la to be nuked among the 
great porta of the world. The work started In 1896, 
and the area Included within the protecting Jetties 1* 
no Mae than 886 fere* which If somewhat more than 
for the port of Dover n A vast area bad to be filled In 
»> •» to obtain ground for erecting the ctdtatonea* 
quay* repair haring and coal dock* The Jetttea which 
protect the pert In nn almost oouttowkw belt represent 
a total of 2 miles length. Good provirion for the future 
is sera In the gnat ideeof the repair barin, this having 
about TOO feet length. The port has a depth eorre- 
riwndtng to that of the does Canal, but it 1* planned to 
deepen It to X teat upon throe quartan of ihe an* 
An to the coat, It'lq oounted that the work Involved an 
exprime of 116,000,000, which la not high oonridarlng 
the coupe of tha outagptta* Ihe preaent tonnage af the 
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‘Standardizing” Highway Construction 

A Plea for Rational Road Building 


By Charles E Foote 


D TJBINd the last half doaen yearn, in 
which highway building haa pro¬ 
gr es s e d from the commonplace to the 
■cieotUc stage, much hax been aacor 
tallied about eatabliahing “atandarda" of 
court ruction. landing clril engineers have 
written hooka and delivered scientific ad- 
dreaaea before learned aodetlea with a 
view to the education of thoae whose hurt 
neaa It la to build road*, that they may he 
able to follow “atandarda” and to con 
atrnct 0 rat-class highways. 

On a six mile at retch of a New Tork 


About the only mntirtnls ntnilnhln f 
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In pri‘M lit lli< collar fnitD changing ltn poult Ion until It 
lx miinwirj III OIKW1 nr i low I ho Jaw* further The 
tlmnili norm Ih lliremled through Ihi Hide of thi collar 
■mil oxtends Into the rccem lu the Hide of the mumble 
Jaw The siimNirtlng hnr ou which the movnble Jhw 
In turrled In m-eured to Ihe lull eud of the tlxed Jnw, 
mid In prorliled with mifflelent lingthwlso moremeut 
to ennble the ucrow to tighten the Jnwu upon the work. 


Quick-action bench Tine. 

an exhanutlve nnliire were ramie In Ihe experiment!) 
excUungcs were ramie with bum that were prnctlcully 
empty, bu well un with b number of liug* at a time, 
weighing altogether from 1C*I to 200 imiind*. Theue 
wen. dellrered to the Hlandnrd at apeedM of from live 
Billon an hour to lie!Moon nil and IX> At each exchange 
ImgN were taken from the atandanl Into Ihe car hh will 


public wealth, and 
la now recognised 
prea- 

he aim of England In 
ch In hi* ‘Coavoercial 
attempts to manufac- 


Tor them by Eugluud Of courtw the pnnmm of thi* 
waa to IncrciiHc the ih pemlence of the Lolonlea. Ben 
ator Platt of Connecticut, prubablj the beet pouted leg 
lulntnr an lo Intention* and patent* thla country hu* 
iter known, Haiti on Ihe floor of the Bennie that IhP 
imusnge of tin* act of ls30 creating the Patent Othee 
mnrknl to hla mind the uioet Important epoch In the 
history of our developmiut llo al*o said It la only 
wheu Ihe bntlii etoltea and the cunning hand fuMblon* 
labor Haring muclilncH Hint a nation begin* to throb 



hook on the car punica through the ring, which l* car door Bomnim of old itaalgucd 

hong on the delltery arm 
at the standard, and 
the horn wlileb I* pointed 
toward the direction from 
which the car la coming, 
jMHHrai through the ring 
whlrh I* HUHpended from 
the car oulidde the door of 
Ihe cur The book on thi 
car detache* the ring from 
the standard. This ring, 
with the hag attaihed, 
laiHMee along the hook and 
I* de|waited on the tliuir In 
Hide the car The burn de- 

• m he* the ring from Ihe 

* mi which la *u*|ii>nded 
mu of till door of the car, 
mill flu ring with the bug 
ntlHilicil ihikncm iiround the 
horn of tht Hluiiilurd In 
the buck whi n It h|ii|ih. 

Thi* atilira of the horn 
illuengngen * catch alwvn 
the door of the our reliw* 
lug the dcllrory arm which 
automatically return* Into 
the car A* the hag awing* 
uround the horus, the 

horn* themselves are the —H h*g *■ tka out, m.ii aNghd by the 



the highest place In the 
Klyalnn flelds to him who 
bud Improved human life 
by the fuvwotlon of art a." 

Guard for Overhead 
Trolley Wires 

I N order to prevent the 
end of a broken, live 
feed-wire of an overhead 
trolley ayutem from falling 
to the ground or from 
dangUng in dangerous 
proxlnrity to pereona or 
nnlmata, an Inventor has 
dev land a guard, conatsS-, 
lug of swinging lapped 
finger* that constitute tn 
emergency support fur the 
feed wire. The Angers are 
euMiended under the feed 
wire at suitable Interval*, 
and the tapped Augers are 
held to position hr springs 
an that thsy will move 
apart and permit the pee- 

•age of Dm trolls? polo. 

Patent No. IMBfib has 
.been granted oo this de. 
vice. 
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Mmb », itifc 


The Motor-driven Commercial Vehicle 


Tracking at Railroad Terminals «iuti 
and Steamship Piers PHff 

Inn 

rplll 1(1 Is mi mie |>n>l>liin In ciimc 
I linn with I In nw -f mol or trucks In trlM 


4 and pronpmHer otem- 
ill mdcavitr to atu war 
* and management of 


erminals nutrer nt the start that wholly disinter- 
re ested InformaUnn on exact cost of motor 

Irurklnic was very dimcult U) not, be¬ 
lli ennniH cm is* I hi relatively ft>w users of motor 
lrucks In trucks who have kept complete records 
iiilHirtsnen covering a period of so*oral years am ex- 
IS mid re- ccodingly reluctant to give the flRurcs to 
ilimls and an} inquirer They w m tell you frankly 
that It has cost them thousands of dollars 
H*rns both to get the Informs I Ion nnd they do not 
■, together carp to give It to competitors. This fact 
inu which of itself Is prima farir evidence that the 
motor I rink is economical, because, if its 
inHile was UH1 ni were not making or saving money 
recent pa |,j | |M UNe t hey would hardlj hate any 
m of the olijdilon to llielr comisHltors' losing 
money by Invcstlug bee illy In snch aqolp- 
‘of ban jueut 
that Is 

the wnit Table* of Leading Companies. 

1 Into thi it was necessary, therefore to refer the 


sins depots all freight Is 
thi building on hand 
t delays are cniiscd when 


Inquirer to two lending miupunles whose 
motor trucks have botn III the American 
market for the longest time nnd width 
hate iiuldlshctl tables of average costs of 
— ‘ ‘ perutlon I si scil on data gath 

ual services exlcndliig over 
ten years nr more. These 
ic average cost for each slxe 
one Ion lo leu tons cnpatlly, 


Motor Tracking Bate*. 

There are trucking *-*ewpsni*»« in many 
cl ties that hire out motor tracks or do 
contract hauling at regular prior* by the 
day, week or month. In Now York one 
motor delivery company charges 113.90 a 
day for a 8% ton electric track which 
covers an avenge of SO ml lea In a 10- 
hour day Figured on the game basis of 
traveling with full load BO per cent of the 
day, this gives 62% ton miles, at an aver- 
age ton mile cost of 25% cent*. 

Another company hires a gasoline three- 
ton truck for $20 a day and says the 
machine will average fifty miles a day 
The work done la seventy five ton miles, 
on the BO per cent working bants, and at 
$20 a day this makes Un» ton mile cost 
28 2/S cents. 

In both cases the cost is only about 
two thirds that of doing the work with 
horses. These are actual prices and 
actual mileages as given by companies 
that make their living at the busluens. It 
Is not In the least likely that the motor 
truck man makes a smaller percentage of 
profit than (he teamster—on the contrary, 
It will be generally conceded that he 
makes couslderably more. Therefore, It 


Even at a cost of $20 a day, the ]lower 
vehicle Is cheaper Ilian horses, but the 
truck manuflu lurers’ coat tables prevl 
ously mentioned allow that Uie average 


la approximately $12 20 n day limlmd of 
$JJ Granting that this Is a fact, It 
brings the tou mile emit down to 181/3 
cents, or less than half the owl of horse 
haulage How much Is Ihls result going 
to bo disturbed If wo add half a dollar a 



the slain* bajda Oat most manufactured 
product* are sold, do** not work out wall 
for either party concerned. 

Motor Trade Hwnwto «t tin 
M—nrhrarttn Ingtttato of 
Technology 

To the Editor of the Bawrrma Amebioah . 

The letter of the Harrold* Motor Oar 
Company commenting on aotne results 
abstracted by me from the aeeond report 
of program of the Maaaachnsett* Institute 
of Technology vehicle research furnishes. 
It seems to mo, the beat kind of evidence 
of the need of jnst such Impartial In 
vest!gallon as that which Technology U 
carrying on, which has no purpose save 
the determination of the precise troth 

Two comparative tables are prepared 
by the Ilarrolda writer, one of a Fierce- 
Arrow truck, giving operating coats, and 
the other selected from the Technology 
figures for electrics. Unfortunately the 
tables do not follow the same form, and 
It la out easy to determine whether they 
cover properly the same Items. For ex 
ample, there appears In the Technology 
table a “sundries,” $300, with apparently 
no corrmpondkig figure In the P A table. 

One fault In the attempted comparison 
Is that while the factors for the Tech 
oology trucks are all determined and of 
record, the P A figures have no stated 
sponsors or pedigree. One la In doubt 
whether they are stereotyped trade esti¬ 
mates nr have really been deduced from 
observing I lie costs of a truck—or tracks 
—but uotblug la said concerning the age. 


or other modifying and Important Items. 

The prime difficulty, however, la with 
the Ilarrolds figures of tire cost and re¬ 
pairs. Technology has bad under observa 
thin many gasoline trucks, the figures for 
width are published They will servo in 


L-ndeol upon teams. uri '" ou t of the question until they cs 

reduced to some mutual standard, aui 
Increasing the Efficiency of a lB fur,hCT complicated by 

" apparent claim that the life of a P A 
Staffe Line Ion motor track Is twenty years. 

P1IK mobilities of 1 norm slug the effl Tim final paragraph In the letter, 

I demy operation of a fleet of motor ve- ever can hardly he left unchallens 



II Who have shown ing June HOth last, and dlseluees a policy of 
is of many I ruck retrenchment and economy, wblth greatly 
■ Just $RIH a day reduced operating expenses without sp¬ 
it Is one of an parently affecting the service rendered to 
the general public 

take $<< B0 a day One of Lhe principal savings came In ve¬ 
rge for teaming, during the nnmlier of 'Idle” miles covered 
I fifteen miles In lij ihu motor ’buses In traveling between 

average day i" * 


ome Ainu miles to lyuOl miles. This was nc- 
one eomplished by erect lug several garages 
icrs nnd stations, so that tbs 'buses could be 
fair kept very iswr their starting jululs. An 
ir a other was in reducing the cost of tlrre 
*nj from $8T,B6R.08 to $4fi,12-Ull, despite a 
.BOO greater mileage, (he cost of tires per "bus 
,«sm amounting to 3.13 cents, against 1.08 cents 
a food load. It Is err- for the preceding year 
that a three-ton motor One of the principal reasons assigned by 
a.liirers, la-cuiisc la found that llicv fig irm-k will and doee haul as much load us President Meade for the Marked rodne- 
! , J"* " H ■'"* th « average two-home team. The horees lion In Ure cost waa the purchase of tires 

irivera wag,, hi *_ si H day whereas, stand Idle a considerable part of the day outright Istead of buying Ure mileage 
«* said he could buv no nisolt.ie at less during loading and unloading, and the Herein la —rrtVg g for mn ^ 
hail 10 lo IS nuts, ami tin mnnuractur wagon tru vela empty part of the time. As- rial motor vehicles to p" M cr over and 
r " “'T*" 1 ,,r ,lulr "K* ats, recom some that the team la moving with full especially Its appl ic a tion to the vehicle* 
iietHl the hiring of driver* at $.1 to *3J» load Just half of the working day The Itself The prevailing tendency to buy 
1 w , . . , _ work aecompllahed la the hauling of three mote trad rente gauutaas lusted of 

Now, it had to be admitted to the in- tons 7% mllaa or 23)4 Urns on* mil*. The] buying tbs mote StodkB thmnl n i at 


D is interested Suggestions on 
Truck Coats 
By H W Perry 

N OT long ngo the head of a n 
luring company wrote for w 
Interest's! Information regardl 


lust to get the true figures so more ac¬ 
curate comistrisons cau be made.' seems 
a little unfortunate The “we" la pre¬ 
sumably the Ilarrolda Company or pond 
bly the gasoline car makers In general 
Hilt the fact Is that the first largo re¬ 
search for the truth undertaken with ade¬ 
quate means and under the conditions of 


wmon Tech 
nology has now under way The Initiative 
and tbo greater portion of the fnnda for 
Its prosecution have come thna tar from 
electrical Interests. There haa been 
money from gasoline car makers for spe¬ 
cial matters, which Is gratefully acknowl 
edged, and other funds have .been given 
like that of Edison for special battery re¬ 
search, but the bulk of tbo support baa 
been furnished by the Edison Electric Il¬ 
luminating Company of Boston, This or¬ 
ganisation la seeking the precise facta and 
has financed the Investigation without any 
amurance of what the results win show 
Other endowment by other Interact* will 
of Mure* afford reaults more quickly then 
la now poarible, while the reputation or 
the Institute-ge&raatee accuracy and Im- 
puttgjtiy. Joan team j*. 
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What will the year 1913 do to your car? 

TMMIT*_T_T T V 




Every 

motorist must 
face the above question. 

At the end of the season the 
value of your car will depend 
almost wholly upon the con¬ 
dition of your motor. 

That will depend mainly on the 
lubricating oil you have used. 


Motor-wear is not acci¬ 
dental. It results from 
friction. 

Excessive friction is bound 
to follow the use of an oil 
whose " body n is unsuited to 
your feed system, or whose 
lubricating qualities cannot 
properly withstand the de¬ 
mands of service. 

Common results are: 

(1) Undue loss of power 

(2) Unnecessary repair 
troubles 

(3) An excess consumption 
of fuel. 

(4) An excess consumption 
of lubricating oil 

To avoid these losses, your 
motor must be supplied with 

(1) An oil that will retain 


efficient lubricating qualities 
under the heat of service 

(2) An oil that will wear 
well in use. 

(3) Oil of a “body” that 
will properly feed to the various 
frution points 


Motors differ 

No short-cut method can 
determine the oil that best 
meets your feed requirements 
The construction of your 
motor must be analyzed and 
carefully considered 

The piston clearance must 
be known, the fit of the 
piston-rings into their recesses, 
the length of the crank shaft 
and connecting-rod bearing, 
the feed-system, the length of 
the vacuum period while in¬ 
take and exhaust valves are 
both closed. 


We have undertaken this 
serious problem with the 
thoroughness that has estab¬ 
lished our standing in the 
general lubricating field 
To amve at correct auto¬ 
mobile lubrication we have 
done what must be done 
Every year we carefully ana¬ 
lyze the motor of each make 
of automobile 

Based on this motor-analy¬ 
sis, and on practical experience, 
we specify in a lubricating 
chart (printed in part on this 
ge) the grade of Gargoyle 
obiloil best suited to your 
motor 

The superior efficiency of 
the oils specified has been 
thoroughly proven by practi¬ 
cal tests In sheer lubricating 
quality, we can safely say that 
they stand alone. 


So far as correct lubrication 
can assure it, the grade of 
Gargoyle Mobiloil specified 
for your car assures 

(1) The greatest horse¬ 
power efficiency 

(2) The smoothest opera¬ 
tion 

(3) The fewest repair 
troubles. 

(4) The lowest operating 
cost per mile 

(5) The longest life to your 
motor 

(6) The greatest second¬ 
hand value 

Throughout the world you 
will find that the authoritative 
leadership of the Vacuum Oil 
Company in matters of lubri¬ 
cation is unquestioned. 


The lubricating chart on 
this page represents our pro¬ 
fessional advice 

If you use an oil of less correct 
“body " or of lower lubricating 
efficiency than that specified\ 
vour motor faces unnecessary 
frution and ultimate serious 
damage 

In buying Gargoyle Mobil- 
oil from dealers it is safest to 

C urchase a full barrel, half- 
arrel, or a sealed five-gallon 
or one-gallon can 
See that the proper name 
and the red Gargoyle, which 
is our mark of manufacture, 
appear on the container. 

A booklet, containing our 
complete lubricating chart and 
points on lubrication, will be 
mailed to you on request. 

The various grades of Gar¬ 
goyle Mobiloil, refined and 
filtered to remove free carbon 
are i 

Gargoyle MobdoO “A” 
Gargoyle Mobiloil “B" 
Gargoyle Mobiloil “D” 
Gargoyle Mobiloil U E” 
Gargoyle MobOoil "Arctic” 
They can be secured from 
all reliable garages, auto¬ 
supply stores and othere who 
supply lubricants. 

Vacuum Oil Co. 

Rochester, USA 

BRANCHES 

New York Detroit Boston 

29 Broadway Mini Bldg 49 Federal Si 
Chicaiio Philadelphia 

Fisher lfld* 4lh St ( he.tn.it St. 
Indianapolis 
Indiana Pythian Hide 

Dutrllnltmg -wanStnm in Cht finna/ml ciliti 
•J the iivrU 


A guide to correct Automobile lubrication 

Fih Ir r i B iri In tlw schedule, the letter opposite the ear indicate! the grade ol Gargoyle Mobiloil that should be used hnr example, "A" means “Gargoyle Mobiloil A "Are." 
means "Gargoyle Mobiloil Arctic." For all electric vehicles use Gargoyle Mobiloil A. Tlw recommendation* cover both pleasure and commercial vehicles unless otherwise noted 













Knock Down Frame With Full Size 
Patterns To Finish By — Only $28 

Emv to Build You’ll Enjoy It 

Thn Brook* 23 loot Raking Tranoom Stern Motor Boat Km a mead of 9^ to 14 aulea prr how 
traong copocny 12 ptnm Wo fiannh knack down hum wub poOna or co mp l ue knock down 
boot including noth. ictewa, bold and fctm* lot Un, Itmracnom mike every Map cl work 
plow and clear You'll ind a boat oaoy lo build if you can hmdU a baoueer, uw aud icrew 
driver Porta carefully fined here in factory ready to pal together If you wefer you may bmtd 
from pattema aloue co*na horn |2 to 112, occordngto nyb of boat. T hw t m n rh have made 
Biuoka boata and are mhmaWir 

No ream why uoa ihoahb I have dm h aa dt om a boat See wort h y—yeody—co mf ur tab lc A 
better Inukuif, uaunchrr faUer craft thm die boat bolder could Irak for three Omm the price 

Write for Brooks Book of 
Power Boats -Sail Boats— Row Boats—Canoes 



\h1Ih while combiurilon U In progreon, 
uUleti clrvutnutaDce would militate agalnut 
iwrfect lulirt action and curate the ecuriae 
to iiiwiimn a temperature that In twit her 
conducive to perfect operation nor to 

Preventing the Key from Turning.— 

John Keys of Kqnuaa City, Kan., In a pat¬ 
ent, No 1,040,463, ahowi a looking device 
wherein a faetoner ii attaehad to the frame 
of the door and baa apring Hpa flaring 
form a mouth and a keeper aoeket back of 
the mouth and a key » made in neetkxta 
pivotally non ne st e d an that the ward por¬ 
tion of the key maar hefamerted In the loek 
aad the handle p o r ti on mar be nrtng be- 
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A successful electric starter 
is more than just a motor and a 
storage battery— 

Get that fact firmly fixed in 
your mind. 

The efficiency of an electric cranking and 
j lighting device depends upon its ability to 
maintain an even and constant charge in the 
battery under all sorts of operating conditions. 

It is a comparatively simple matter to hitch an electric motor to a gaso¬ 
line engine and start it with power drawn from a fully charged battery— 

It is equally simple to combine with the motor a generator that will force 
electricity back into the battery and recharge it—under certain conditions— 

But—to so regulate the now of current from the generator to the battery 
as to maintain approximately a full charge at all times—and never permit an 
overcharge is a feat that only the highest type of electrical and automobile 
engineering have been able to accomplish. 

If it had been an easy feat the Delco System would have been given to 
the public two years before it was. 

The Delco System 


Electric Cranking Lighting-Ignition 


was a finished product before the first 
Delco equipped car appeared— 

The experimental work of years 
was back of it— 

Its makers knew that it would do 
its work not only in show room de¬ 
monstration, but in day after day and 
month after month of hard service. 

Twelve thousand Delco equipped 
cars were sold last year— 

Over forty thousand are being 
produced this year— 

The superior efficiency of the 
system has been complexly and em¬ 
phatically demonstrated. 

Automobile manufacturers and 
owners have learned that Delco equip¬ 
ment once put on a 
car is there to stay— 
and to give constant, 
never-failing ser- 



It cannot be jolted or jarred to 
pieces. 

There is nothing delicate or 
breakable about it. 

It is not complicated or heavy— 

And—most important of all—no 
matter whether the car be driven 
much or little, fast or slow, there 
is always an ample supply of cur¬ 
rent in the battery—and never an 
overcharge— 

Do you wonder that the great 
Delco factories at Dayton and Chicago 
are rushed to their fullest capacity— 

And that Delco equipped carsare 
already at a premium? 

It is a significant fact that every 
car carrying Delco Equipment for 
1913 is already oversold. 

If you are interested in electrical 
starting , lighting and ignttum 
systems write for Delco hook— 


The Dayton Engineering Laboratories Company, Dayton, Ohio 
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G. V. Electric Trucks 

Give 10 Years Life and More 

Aw and odorlem. Operate 297 <ky» out of the 300 

Aw WMpucBed n connoted traffic. 

Sfcww «Mbnw n tore*. parti, replacement and general upkeep over 

• WtSlof year*. 

ftwhjfc hraheet efficiency n lyttemsbc truefang, trantfer work 
2 WMUttt deavenea. 

Msbrgfiftlc undreamed of econonae* n teal estate nvestnent 
CBMWeby Sables and wagon yank 


jvZmter 

fTUTO-METER 




Why 95% of AU Speed 
Indicators Are Magnetic 


Date anc. 1907 AU pmt. of «l, mocW „rt«cUn*:.ble Nouly 

TWtl tuM and the maple EJactnc He e taring over I he complex motor vehicle 
and the expert chaufeur eiachmnl 

The Electnc hai economic law behind a end mull dominate in iti field Show 
your business acumen by getting the right machine lor the right piece 
Six raped... 750 Iba to 5 tom. 

Cetebaae 101 on reni.ee I 

GENERAL VEHICLE CO, Inc. 

Qwnt Offls. wJ Factors 

Long Island City, New York 

New York Chleafo Boeton Philadelphia 


omctcra made for 1911 will he magnetic — 
like the Warner Auto-Meter 

A magnetic speedometer rom.ltIt of two 
ximple (arts The first is a magnet who It 
revokes by reason of its attachment to thi 
flexible timing elutft grand to the front nlterl 
of your car bitted oxer it and ptiotcil on a 
sapphire m its center is ait aluminum cup 
bearing the speed dnl The latter forms the 
armmur on nhuli the imlmnve font* of 
magnetism is rsrrted As the magnet anil 
dial do not touch there < m he no wear 

The electrn il pull of the inigtirt is fixed 
and urn lunging itimnir in dim t ratio to 
its speed lien, e speed unlit alt in iimut he 
atturate and stctilt as |ncd ulone tan move 
the intheitor 

This is a meager description, hut whit It 


the tar wheel rotates a long spindle msn 
the instrument ■ rase On the latter is pivoti 
a heai v ring weight Speed tends to tnal 
tins ring weight swing into a plane at rig 
angles IO the spindle—stand up instead of Ivu 
down At one end of the liras* sleese ishu 
slides on the spimUi is a luilf null flange t 
die ring straightens up it pushes -igim t i 
irm mi the opposite end of the slceir at 
I nils the Hange toward it 

The oft lit i snipe of this lotnuig II mg 
is il ilnw ton ml the lug weight, riiusiig mi 


The untrdiigd rpntdlr whin rmnlimi 
It miles in hour mikes 25MI K 1’ M 
Ins terrific speed the hnss flange s sufi ill 
ilges are riilihnig against the steel pin W i 


The Warner Auto-Meter Factory, Dept 11, Beloit, Wisconsin 


SEE Panama Canal NOW 

2 CRUISES, 16 DAYS, $145 UP 

S. S. Victoria Luise 

April IO and 30 

Largest Steamer Cruising in the Caribbean 

HAMBURG-AMERICAN LINE 

48 BROADWAY 






















































































































































































































































On the busiest streets in the world 

just as on the great touring highways—at home and 
abroad—you find, in fast increasing numbers, the Lozier. 

Lozier “-admittedly the predominant Six — is now in its sixth successful 
season. These years of six-cylinder experience, and six-cylinder supremacy, are a 
guarantee of highest grade construction. You can find Lozier quality in all its phases only in a 
Lozier car, and most men who know automobiles best are not satisfied with less. 

With two great models—the famous Big Six and the new Light Six, "a self-seller Lozier achieves sensational 
success this year. Our ambition is to be able to build enough Loziers to meet the Lozier demand.. 


“LIGHT SIX” $3250 

eUTOMOBILF authorities, writer* in technical Journal*, owner* of high-grade 
A can, and the trade, all declare the ttu .urproe and feature nf the year h» hem 
■* the production ot a Loaier—and a tnt Lower—at a medium price 

When we announced thta lighter model of the only American built car which 
for eight yean ha* commanded and .nil command* a price of »5,«O0 that announcement 
Inatintly became the talk of the induatry 

But it remained for tin cur Oatf to create the teal wonderment Here, truly, 
waa a Ltrurr for only |!2S0 A Loaier In erery line and every put—not quit* ao 
Urge a* that raamlou* Ur Loaier which for year* had commanded the re*pert of the 
pubhc and the induatry alike, but high powered—and a Loner through and through, 
n Loner m it* strength and safety and comfort and finea** of workmatuhlp ami di* 
tlnctire beauty 

Onr dealer*, tkemaelvea, named the LIGHT 8IX “a *elf-*eller ' And the 
three month* past hare proved that h ii The demand for thU Loaier at Us, tfmn 
$5000 1* ifsttrry rapwerfy SrmmnJ 

You will marvel at the nrnfiarmru of thl. car A more perfectly equipped 
xar ha never been produced Everything you could tii for u on the or Electric 
as If-mart cr—electric lighting—Warner' speedometer—Wnrbhield UUt utr Utfr, 
B dhwyhls for ventilation and non vbwn - silk mohair top, top cover, curtain* quickly 

- “LIGHT SIX* ha* left aide drive, center control, a “ttream line body and many 
other advanced features, without which no high grade car should deserve your eeriou. 


'BIG SIX” $5000 


a I I PRESFN F mdtcation* point to a record 
A Never before have the wealthy and duenn 
t »• prenud I heir conviction. >n ileariy in favo 
well founded. 

The Loner hai >rrW itself the nipenor 
liand* and year* of gruelling tert* on every pnncipi 
room for doubt of Loiter efficiency 

And, added lo the proof of lower aia-c 
feature* of construction make the lug loaier *tam 


and ulent with the wnlert ki 
Triple ignition provt 


rapidly becoming xandard construction on all 
Frfty-cight *et* of W'-beariigf.—more 
e*plain*, in part, the vroeqtatilad Loaier powei 
Loaier motor fleaibdity and loaier long-Ufc 


A mong tho ftroop wr omo 
maadractaringeoacom 


manafacturonoflom-pricod cor. and among tho hoado of tho groat acctuory 
. w Ko roedty arm in portion to jadgo automobile oalaoo accurately and 
Tmmmant todrioe tho boo t Loa ier Ujfc distinct f**ori 
car company, alone, have pterchaeed and drive Lomiere. THESE MEN KNOW 


UXBER MOTOR COMPANY, 4504 Mack Avenue, DETROIT, MICH. 

UliXiij Tf . l T l l1 ^ M r~' w ~~ L - aeri Ben Fe—niaee. Daaiara fa nU rrlrify-’ aWea 
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Harnessing Nature-Electric 


Huimn ingenuity assisted by the ability of large manufacturing companies to produce practical and 
machines is conquering the powers of nature more completely every year 

flic product of the coal mines is transformed into electric power m all parts of the country by large stea 
built bv the General Mectnc Company gasolene is used economically in isolated localities 
generator, and the G-E Gas Electric Motor car is 


_5?r 

i 


giving excellent service on rural steam lines 

Enormous generators connected to water tur¬ 
bines are successfully harnessing the water powers 
and pouring cheap electric power into the large 
transmission distribution systems which make possi¬ 
ble the present wide use of electricity 

Hie future may see nature harnessed in new 
ways from the sun, wind, or sea—who knows? 

But one thing is generally accepted that new 
methods will be combined in some way with elec 
tncity—for the increasing economies of transmis¬ 
sion the convenience of application in the factory, 
and the increasing use of Edison Mazda lamps in 
the home—all point to the continued use of elec¬ 
tricity long after the coal resources of the country 



WKW IW.,.1 

have been depleted With this in mind it is inter | 





by the General Electric Company's apparatus 

The Controlling Reins of 

Nature’s Harness 1 

In steam turbine and water wheel stations 
the control is so perfect that one man can sit at -i 
desk or bench —in front of a switchboard at a dis- 
" “ kw « . trnce from the machinery, and by means of small 

levers can start stop or regulate the power at will 
This power transmitted to cities and towns is again 
A controlled by smaller switchboards which distn- 

bute the current in fdctones railways, or homes as ~ 

In the modern factory today men no longer 
have to pull levers or shift belts for the G b push 
VHP button method of control enables the operator to 

start the motor by simply pressing the button 
thereby giving him more time and energy for his 
Wjjgv work By simply pushing a button also the engi 

■Mr neer in the basement of a modern city building 

can regulate the speed of the ventilating fan on the 
. , top floor or turn on the electric sign on the roof 

The large electric motors for the Panama j 

ca tal lock* will be operate 1 from * distance by small G F con 
tr I switches Many lsrgt ei terpr ms such as the Ca tsldll Aque 
duct employ automatic devices to ketp water levels constant 
without attention 

In railway service, the General Electric 

( ompany s platform type of control is well known for heavy 
tram service Sprague G t type M contiol provides for the 
addition or dropping >f cars for automatic acceleration when 
required and for the stopping of the tra n automatically when 
f r any reason the mi turman s hand leaves the handle which 
c ntroll the train 

In the home, 1 press on the button, turns the 

l wer of electricity into li^ht heat or power by means of devices 
which are becoming universal throughout the country 

The extensive resources and manufacturing fatalities of 
in , the General Flectnc Company have assisted in the work of 

harnessing nature in the manner briefly outlined above 
As new t rtumstantes arise these same facilities will be devoted as herett fore to the development of practical and reliable apparatus for the 
harnessing >f nature ilectncallj i the service < f man 

< m pi etc infcrmati n on any of the equipments mentioned above or in any problem of controlling electric power will be furnished'on request 
fr m our nearest office 

General Electric Company 


Cleveland Oho 
C olun but Oh 
Davenport Iowa 
Dsylon Ol 
Denver Col 


Largest Electrical Manufacturer In the World 
General Office Schenectady N Y 
ADDRESS NEAREST OFFIC 


Low Uc Ky 
Mettoon, ID 
Memphis Tenn 
Milwaukee, We 
Minneanh* Mwn 
NashriiU Team 


U SoulhweM Cteaers) Flretnc Compa 


f lectnc Cospaay, Lt VToraau- ( 


New Orleans las St Louis, Mo 

New York N Y Schenectady h. 

OaaiM, Neb Maul*. Wadi 

Phdadclphu, P, Spokane, Wadi 

Putsbuig Pa. Spnngfldd Mam 

f«dreiI,Ore Srmcwe N Y 

Frondence K 1 Toledo Ota-. 

Richmond Vs WaaUagtea I 

Rorhesur, N y Youngstown, ( 

halt Lake City Utah 

UttnfcFl Paeo Houston end OUahosna City 
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Harnessing Nature 7 

A S \\> go to pros* with nn Issue of the ivntific 
\ meric an devoted to the subject liHrmiwiliiB 
nature,” the country 1* In lux overwlu lined to 
telegraphic reiNirtH of uppalllng Ionhoh of life mid |>ro|i 
irly which lirovc how limited, nflor nil In our IsaiNtcd 
control of the jirlmul force* of nulurc—Hhutild they 
make n uudden *ud mure thnn mi runt display of Ihelr 


lion of tin (hough (fill mind renmuiliiB from (IiIn to (lint, 
to gnuliiully o|NH tin <yos of iuuii lo the fin t Hint the 
fotriM ,.f imtur,, when Judiciously cajoled unil brought 
Into huIiJin lion ndi-lil lip trausformisl from mipiHwcd 
avenging deities Into lltl|ifill servants, tin limit of 
whom lolilrlhlltloim to uiiiiin liniiiilneNM mid prosiarUy 
wuh uiisiNurctl only hy tin degree of III* Intelligence 
ludtiNtry and opportunllv 

In spile of the very Impressive reconl mRih liy some 
of the Ruilmt race*—the peoples of ltuln loulu Egypt 
and. lattr of Oreece aud Home-It most ln> udmlttod 
thnt the actual comiucat of nullin'—ur harnessing of 
uulure' If the term he preferred— tins ociurred In the 
nineteenth nud twentieth centurion, tin nm of Htvuiu 
and Hteel and electricity Unr Blunt sli-unishlim drive 
their wny the blRgeHl of them—in roue (he oceans, 
-quite rptfardliuw of (he atrcaa of wind mill weather 
Our railroad trains Hiieod on their u|i|H>lnlpd Heheduica 
-across plain Hiid valley over mlKhty waltr course*, and 
through ibe very heart uf the momilaliiH, carry lint tholr 
priceless freight of millions of people and tens uf mil 
Ilona <4 products, with a regularity that full* to astonish 
only becutiHe It 1 h *o thoroughly famllhir We live, 
ur do lundupfw. In toaerllke building* which we have 
rained daringly nlgli uimn a thousand feet luto the 
heavens where Ibe towering fabric meets the buffeting 
of the hurricane, not only secure, hut practically with 
oul u (romor from flagstaff liaso lo foundation We 
have shut the once devastating floods securely within 
their mountain rec e ss es , aud vre let them run down 
lo the thirsty plains when we choose, aud lit Just such 
volume iim we will We have Joined In wedlock the 
devastating isiwers of the floods with the onoo terrify¬ 
ing flu and might of the thunder cloud, and out of this 
union tin v i Is-eu horn thoao wonderful hydro-electric 
works vvlihli art furnishing light power aud heat to 
the millions of .air towns and cities 

We boast Unit vve have Hum harnessed nature to 
our uses \et It Is true, aud the thoughtful amoug as 
well understand that nature has liecome our beast of 
burden not by cumpulslou, lint rather bv cheerful aob- 
mlmdou Now and again she bestirs herself, and, as 
if to put us In mind of the fact that, If she will she U 
masur not servant—In some hour of ugly temper, she 


smiles us with tbo full fores of her bidden potential! 
ties. Let her netlvltics become only a certalu jier cent 
greater Hun their normal, and disaster, often tarribl* 
disaster swoops over the very people whom she seemed 
so faithfully and sulimhadvely to aerve Nature hai 
but to turn herself over, In her long geological sleep, 
for u little e«sler adjustment and a Han Francisco la 
throw a down In widespread ruin Over night, tbs rains 
width Oil onr power producing reservoirs and give the 
necessary depth for commerce to our river*, have but to 
shed somethin* more Hutu their usual supply of mois¬ 
ture, and hy tbo morning cities and villages are over¬ 
whelmed hy the score, the loan of life la numbered by 
the thousand, and the destruction of property by mil 
llous lu dollars. 

Judged from the standpoint of science and engineer 
lag, altliougb there Is much to make us feel eitremaly 
discouraged, there Is nothing In the recent disasters to 
make us despair When these terrific floods have been 
thoroughly Investigated aud the causes of the failure 
to hold them in leash have been ascertained, wa shall 
luve learned how to safeguard by better methods of 
control and more secure construction against a repe¬ 
tition of such a wholesale flooding of fruitful lands 
and populous cities. Indeed, It Is likely that some 
day In the far future and sooner than most of us 
are Just now able to believe, we shall find out how ade¬ 
quately to control I he river* and keep them within 
their banks, uud build reservoirs of such caiieclty aud 
stability as will hold back the flood waters until the 
mi unco has passed hy 

lu llio presence of such a tornado as has recently 
svvppl through the Middle West, we must confess to a 
fooling of absolule lu'lplessncss. Much cun he done, it Is 
(rue, In the way of six-clal construction to ndttgnte the 
devastation of a tornado, though It Is questionable lr 
Men building masshrly lu stone and concrete would 
sulllce lu Ihe presence of such an appalling fury as 
rcceutly swept ov«r the 111 futed city uf Omaha 

The Society for Electrical Development 

W II ATM I It nuvy have Iskmi the sins of the 
gigantic trust, even Its eminlcs wire will 
lug to admit that It was usually efficient, 
largely because II* administration vvaa i-cnlrallxcd Hut 
a single deimrlmeilt purchased Die cargoes nud train 
loads of raw malcrlnl which it converted Into ninnu 
factored products, a single advertising tariff pn pared 
Us railing announce mi ni« nud bought space In maga 
alms, h single board of dlreelors guided Its rummer 
rial dcHtlnles, In a word hnrmonv and eo operation 
wore substituted for discord nod strife 
Now that the i,ovirumeut has decided through its 
court* Hint tnniiv comlilnutlons of manufacturing enter 
prises, however eciniomlcnl and tlDitent tiny may be 
tire detrimental lo the Is-sl Interests of the tmintry, 
how Is It possible lo npply tin Irssons tHUght by thp 
trust without Incurring Hu displeasure of (lie Attor 
u«y C.coernl of the I tilled Slates* An unawer Is to be 
found In tlin thickly for kid tries I Development, 
formed for the sole purivose of Introducing elec¬ 
tricity more widely and of eliminating the useless 
friction which lias marked the development of tho 
central alntloii Industry In this country Allbough elec 
trlcal goods and electrical energy lo Ihe value of two 
billion dollars a year are sold In this coitulry, the 
ranrket for elect rldly has only been skirted aud never 
really penetrated. There have been conflicting Inter¬ 
ests and conflicting policies, wllli the result that of 
all marketable commodities—and electrical energy Is as 
much a commodity as oil ur sugar—electricity Is not 
sold on an efficient and businesslike ItasU. 

All this the Hoeloty for Electrical Development In 
tenth to change. Central stations, architects, contrac¬ 
tors, electrical manufacturer*, the host of Industries 
dealing In electricity or dependent upon electrical 
energy, are to unite In popularising electrical service. 
There are a boot ten million buildings in this country 
in which electricity could be used to profit Yet only 
one In Are is wired for service. If the public can be 
taught that electricity Is not a luxury, if tbo cen¬ 
tral stations can be brought lo the view that the 
small consumers business In the aggregate Is as 
lucrative and even more so than that of the occasional 
large consumer, If the thousand and one interests that 
bare been warring In tbe past can Join forcea In the 
effort to expand the electrical business of this coun¬ 
try we may Indeed look forward to that ‘electrical 
age,” which baa existed hitherto only in tbe pages of 
the sensational newspaper 

Fortunately the men responsible for the creation of 
the Society for Sflectrieol Development have long been 
Identified with tbe electrical Industry In this country 
Mr Henry L. Doherty Is ths president Associated 
with Urn are Mr Wakeman and Mr Philip a Dodd, 
both thoroughly familiar with tbs burin*** needs of 
central stations and manufacturer* of electrical goods. 
Thus competently guided, tbe enterprise should Infuse 
a new spirit of co-operatioc Into the bostnass of setting 


electricity and electrical goods. U U snfteods, 
gives every promise of d dog, the exp ert as lthrt U 
ably be repeated In other Industrie*; for ft WB 
tbe retention of the trust’s efficiency in ssffim, 
any attempt to control the market __ *. ^ 

Basil Internal Coabortkn Engter om.iM 
and Water • . 

I N SEVERAL ways, Ihe designers of motor carom 
glues would seem lo be lagging behind their San- 
tlcal brothers, and the increasing ugg. ff karnaent 
fuel In small marine engines Indicates «Bp%ry 'ftp 
portent step forward that 1 b not shared allh* hr both. 
Ho far, very little Indeed has been done bj JMftjttNb* 
bile engineer In solving this difficult probK^ljftrM* 
tbe number of marine Internal combustle^HHijgMHtla- 
log Ihe cheaper fuel Is steadily Inenasliii^aip' m*t 
lor of cold fact, the manner In which nffiMmeturer* 
of ouch engines have turned to keroeedHK tjlpelu 
tton of the fuel problem and the great nuaM fld ttUm 
that hare succeeded In employing it lnstsmHraMP b « 
(with gratifying results, be It added) co^Kl^VAbne 
of Ihe real features of the year JwSnT*' 

Manifestly, It la no easy matter to couVsImbI engine 
construcled for gasoline consumption, to ZjMate oa 
kerosene, or on some of the Hill heavier (Urinates, as 

not a few of them da Merely altering thmmjjd-ter 

and providing means for applying heat to ariflst r vaporl- 
xatlon will not eufflee, for, although almost an# gasoline 
engine can be made to run on kerosene after It has 
become sufficiently heated, It cannot be made to rup 
efficiently ou the heavier fuel. Efficient operation re¬ 
quires other and more extensive alterations which 
virtually necessitate a complete re-castlng of de¬ 
signs. Vp to the present time, marine engine taanu 
foctnrers have done very well, considering the com¬ 
paratively short space of time that has been seriously 
devoted to experiment That there still remains 
room fur Improvement Is evident In tbo universal USCex- 
slty for employing gasoline as an alternative for Ihe 
inevitable heat, for starting purposes. In other words, 
the kerosene engine that will start "all cold” on kero¬ 
sene, as Infallibly as will the gasoline engine ou gaso¬ 
line, has yet lo be evolved. But problems apparently 
more hopeless than this have been solved In the l*v*t 
But though the makers uf small marine engines un 
■loubledly nre abend of their landsman brothers In the 
use of U rescue, (hey are behind them In several other 
matters, prominent among which Is tho lnclaeeure of 
Hitch imrts ns Ihe vulvs mechanism Marine englues of 
tho high-sliced type are steadily becoming more like the 
typical automobile motor os witness the marked tend 
cncy towurd Ihe block constructlou uf cylinders and 
Ihe extcnslou of crankcases to Include tho clutch and 
reverts gear, thus innklng of the whole power plaut 
virtually a single null Despite this foot, however, 
designer* apparently have ovirlooked the desirability 
of Inclosing tbe valve pans, hh It Is done almost with 
out single exception In automobile motors. 

Tlie accomplishment Is simple In Itself, requiring as 
It does merely Ibe addition of a couple of light metallic 
platen, aud Its advantages lu reducing noise and de¬ 
creasing wear by excluding dirt aud permitting morn 
plentiful luhriceHon must more than offset the low 
Initial coot On the score of decreased noise alone, the 
addition of snch protection plates wonld appeal, for as 
every one kuowa, the valve mechanism Is tba hardest of 
all to silence, aud there nre few things more abhorred 
hy the avenge motor boattst than the Ince ssant click 
lug and hammering of the valve tappets. 

Thanks to the ingenuity of tbe makers of such appa¬ 
ratus, high tension magneto Ignition is used to a much 
grater extent now than It has been used in the past, 
which fact also marks favorable Imitation of the auto¬ 
mobile motor The undoubted simplicity of tbe high 
tension magneto, as compared with tbe complexity In¬ 
herent to the batteries and colls and timers of other 
systems, has led to the practical elimination of Its 
one previous fault—Its snseepttMOty to the Inflosooe of 
mririure And now that this difficulty has been over¬ 
come, tbe increasing use of such Instruments presages 
theta still more widespread adoption in the net far 
dWant future 

Thus, though Ibe makers of small marina internal 
combustion motors hare made notable atridaa In the'' 
past twelvemonth there la atilt apparent an apathy 
toward the engine starting devices which hare become 
ao popular for automobile work, and tfata daspft* the 
foot that almost invariably the marina motor la much 
more difficult to start than Is the automobile motor. 
Obviously, tbe lower temperature at which it operates 
normally, and the greater dimension* of the sytlodan 
as a rule are responsible for tbs greater s*crt required 
to “turn It over" That the tendency toward the Use 
of engine Marten mate, howere*. ft m&», tm$ hy 
theta adoption hy several pfomtpsnt jpMqlMftmWa. 

2 ? 

qtdta readily to snch ftbor^aotMt fefatr dostep., , 
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7 Electricity 

Seenrr Cwnmptim la Bectrk WeWaga.—In a 
<U»cu«*ion in a recent paper on "Resistance Welding" 
the remarkably rmall auto ant of eenergy required to 
■wM iron wire wai brought out. A weld between a 
pair of fi/83-inch rode take* 90 watt-minutes, which 
IMin that 8,000 welds of this kind oould be made 
with the expenditure of one kilowatt hour of electrical 
energy However, the amount of energy rapidly in¬ 
creases with the diameter of the rods weldod, 5/IB-Inch 
rods requiring 2,000 amperes, about nine times as 
much energy as rods one half that diameter This 
I nc rea s e is due to the increased oontaet area and also 
to the rapid oooling through the jaws holding the rods. 

The T a l sp hsa s Kqatpateat of Copt Scad's Expcdl- 
San —An English paper give* an in terns ting illustrated 
account of the telephone servioe that was provided 
to connect lire stations of the British Antarctic Expe¬ 
dition, that Is, tbs living quarters with the four instru¬ 
ment sad observing stations In order to save weight, 
a matter of such prime importance in the transporta¬ 
tion of supplies by polar explorers, the line wire employed 
was ban hard drawn aluminium About 7C miles of 
this win was carried and the lines connecting the 
stations wen metallic circuits of this ban win laid 
about six feet apart on the dry snow which, as Is well 
known, is an excellent Insulator The low temperature 
precluded the employment of individual batteries at 
the stations, and a 24-volt “ooramon battery” was 
need 

WorUag Cables and Land Una Without Re-trans¬ 
mission.—A new and very simple system of submarine 
cable working, the invention of a British telegraph 
engineer, is announced By reversing the current for 
eooh rococssivc signal, the distinctness of the signals 
is so Increased that the siphon recorder, hitherto the 
receiving instrument par excellent* for cable working, 
bids fair to be eliminated By tho new system two 
successive dots, for example, ore signaled by two cur¬ 
rents of opposite polarity It is stated that the ordi¬ 
nary Morse oode can be used, and a land line nan he 
joined up with a cable and a message sent by an ordi¬ 
nary tedegraph key Although It does not appear that 
the spend of signaling is inoreasod by the now method 
the elimination of m-transmission at the junctions of 
land lines with oables (under certain conditions which 
sill doubtless appear when the invention has been 
tried nut) is in Itself an important improvement in 
telegraph engineering 

A New Electric Tanning Process, invented by tho 
Swedish scientist Dr A Clrolh and applied on a practi¬ 
cal scale in an English works, is attracting much atten¬ 
tion, and it is stated that one of the prominent electrical 
Arms la soon to take it up for oomtnnroial use With 
this method, the hides are put in special vats along with 
metal conductors, so as to carry out an clesitrolytlo 
action, and this will tan tho hidoa In much less limo 
than usual, for instanoo, six weoks sa compared to several 
months. Leather of hotter quality is produced in this 
way. and the mothod gives a perfeot and solid tanning 
The details of the method are not as yot made publw. 
Various eleotrioai dovioes in the shape of regulators ami 
indicia lor*, also safety apparatus for over-current, make 
the process almost an automatie one, and in the present 
trial plant at Kidderminster two persons are all that is 
needed to take earn of the whole Hhould anything go 
wrong in one of the vats, eleotrio bell or lamp signals 
give warning at onee The plant keeps running day and 
night. 

Beasts Control of Light and Power Circuits. 
Turning on and off the eleotrio lights oonneeled to a 
distant ssrvtoe circuit has been a problem that ha* 
hitherto been met In throe ways by sending a man 
to manually switch on the lights in the evening and 
switch them off again in the morning, by clockwork 
switching deviate set to operate at a pro-determined 
hour, and by utilising a prepayment meter to open 
the eironlt when a determined amount of energy shall 
have been consumed A new method of remote oontrol 
of lighting and power eireulti, whereby suoh circuits 
may be dosed at any time from the central station 
(sa for example to oover the contingency of a sudden 
faff, and varying hours of da rkne s s ) has been devised, 
ntiUiinf a special current superposed on the main light¬ 
ing current whether the latter is alternating or direct 
The new system is particularly adapted to the oontrol 
of street lighting circuits. In the application of this 
method to alternating current service a "ripple" or 
alterant!currant of higher frequency than the actual 
frequency of the service entrant U sent out over the 
note lor an instant, actuating a local switch-operating 
nisy permanently connected to the mains but designed 
to fa ssMWva^r to U» *|ripplc" 

raUy Swdt note to prevent consumption of 
•MTU la friw «*WP* during the feoaient qf paoagn 
of tte» jhaninlhf coraat ripple which traverse* the 
smaita ln opera! fag the nky. 


Science 

Centals Scott's Journal.—According to the London 
Timet Lady Soott has telegraphed from New Zealand 
that, her husband's journal is in her possession, "excel¬ 
lent and complete” Tho whole will bo published 
shortly in book form, and parte will appear in an Eng¬ 
lish magazine 

Peary at the International Geographical Congress.— 
Rear Admiral Robert E Peary recently sailed for 
Naples, on his way to Romo whore he is to attend the 
Tenth International Geographical Congress, which 
opens on April 10th and the meeting of the Interna¬ 
tional Polar Commission which will follow it Rear- 
Admiral Peary will represent the United Stales offl- 
nially 

The Philatelic Library of the late Lord Crawford, 
the most comprehensive collection of books and pamph¬ 
lets on postage-stamp collecting that has «\ w Iwtu 
brought together, or is ever likely to bo, has bucotnc, 
by his bequest, the proporty of the British nation, 
ind will doubtless bo placed in the British Museum 
Mr Bacon’s catalogue of it, recently published, is a 
large quarto volume of over 450 double-column pages, 
and its compilation extended over several years 

The Brilliancy sf Venss in the evening sky during 
the early months of this year has led to tho usual onip 
of wild rumors as to what the "strange light' could 
he In England it has been mistaken for a German 
military airship, while the newspapers of southwestern 
Russia have been reporting nightly visits from an 
Austrian s|iy in an aeroplane It may bo recalled that, 
many years ago, a section of the New York public 
took the same planet to be on Illuminated lialloon sent 
up by Mr Edison from Menlo Park In tho course of 
some mysterious experiments. > 

The Term “GonlTre” is applied in Haiti to mysterious 
anoustio phenomena, probably of subtirranean origin, 
and evidently Isilonging to the class of sounds known as 
“hrontldi" or "brontidos” (see He ikNTivec Amiricsv, 
January 18, 1913, p OB) reported from \anous |>art« of 
the world They seem, however, to ho much more vuned 
in character than the typical 1 iron tides of Italy He lguim, 
etc Sometimes they resemble the boom of cannon hilt 
again are dosrnbud as deep rumblings, bowlings, a riish- 
iug sound, os of wind, a iluafiiiing rnwh, * us if a moun¬ 
tain of glass wuro shattered ” and so on They hate lieen 
known in Haiti from the times of Moreau do St Meiry 
and the other early historians of the country St Martial 
Ohsertatorv, at Port nu Prinoo, has undortakni a syste¬ 
matic Investigation of this phenomenon hv miens of a 
gueitionnaire addressed to numerous residents of tho 
island, thus following Ibu example of Van den Bnss k in 
Belgium, and Alippi in Italy 

The Failure of Ike "Electric Niagaras " or overgrown 
lightning-rods, recently erected in set oral parts of France 
in tho belief that they would avert hailstorms by draw¬ 
ing the cleclrieity from the clouds, is retxirteel in i mpha- 
tio lerma by a writer In tho Journal of the National 
Society of Horticulture of Franoa, M A Laforesl (who 
liowctor, advocates the cqnaliy illusory expedient of 
'halt-shooting' ) Several severe hailstorms occurred 
in Pans shortly after a gnat "Niagara" had been in¬ 
stalled on the Eiffel Tower (Hoe fk murine Austen an 
Juno JUth, 1912, p MS.) On Juno ISth, 1912 had Toll In 
great quantities at the very foot of the tower and over 
an extensive area adjoining The use of these dctioos 
began soma cloven years ago in the department of Vienne, 
and it has boon reiicatedly elaimod that they hate com¬ 
pletely exempted that part of Franco from hailstorms 
ever since they were installed This claim was, however, 
investigated by M Turpain, in 1011, and round to bo 
without foundation Fifty-two "Niagaras' had been 
crectod in various parte of Franoe up to last October 

Scientific Reunite of the War la the Balkans. -In 
the Bulletin nf the American Geographical Society 
Leon Dominion calls attention to the rich field nf in¬ 
vestigation that will bo opened up by tho passing out 
of Ottoman oontrol of a large section of the Balkan 
peninsula. Nearly every square mile of the territory 
in question needs mapping, and it is besides a practic¬ 
ally virgin field for geological, ethnological and his¬ 
torical research To judge from the cartographical 
work heretofore done in Bulgaria by the Military 
Cartographical Institute, at Sofia, wo may expect ex¬ 
cellent map-work in whatever territory that country 
may acquire from Turkey Whatever may be the merits 
of the quarrel between Turkey and the allies, it is 
notorious that science and exploration do not flourish 
under the Crenocnt, whereas the other Balkan states 
are at least in sympathy with modern ideals in these 
fields, so that the outcome of the war, up to date, is 
fortunate from a sdentifle standpoint. Just to mention 
one point of contrast Bulgaria, Servta and Greece 
all poow official meteorological cervices, with networks 
of stations whose obaervalions furnish the material for 
compiling climatic statistics of those countries. Turkey 
has nothing of the sort, and what little Information we 
have of her etimate has not hew gathered by Turks. 


Aeronautics 

The Interactional Commission for Scientific A cro¬ 
ss sties (which ought to bo called tho International 
Aerologioal Commission) will hold its next triennial 
meeting in London, in 1015 

Bomb for Use with Aeroplanes -Hiram Htevens 
Maxim, of London, England, assignor to Vlrkprn, Lid, 
Wuslmiiister, England has secured a iuiti nt, No 1052- 
000, for a bomb for uso with flying inacluncs wliuh 
bomb has a charge of high explosive a delmmilng 
charge and a pole which u adapted In move nlatively 
to tho bomb when the latter is liberated and to bring 
the detonating < barge into position to fire I he main 
charge shin the extremity of tho polo strikes the ground, 
an object or a target 

Aerologlcal Station In the Heart of Africa.—The 

German government which has alroadv done so much 
more Ilian any other government in tin worlei for 
upper-air research, is now planning u |nirmanent aero- 
logical station on Vie Iona Nvanut It was over Ibis 
lake, in the year 1908 that a German expedition sinl 
up tho first soundiug-lndloon that cur rearhed the 
Isothermal layer in equatorial regions, and observed 
at an altitude of 12 miles, the lowest temismtun 
ever recorded in the atmosphere, vir , J19 degres sis low 
xero Fahrenheit 

An Erroneous * Record" In Ballooning —In August, 
1909 much interest was aroused by tho statement 
published in tho London Ttmct that Lwo Italian aero¬ 
nauts, Lieut Mina and Signor Pianen/a, had asei nded 
from Turin in the balloon 'Allintross' to an altitude 
of 38,715 foil excis'ding by more Llian 1000 feeI tho 
altituih attnined ill llto famous uses lit of WsniHii and 
Sltnng in I'Htl which was a world's roc „nl Aeiording 
to a nolo pulilisiiisl in Salim this slnrv was sunn tiling 
very hkn a cananl, as line aeronauts hud no |irn|Sr 
means of measuring tlmr height and have since peilc- 
Indied a revised estimate reside mg the rt ported altitude 
to .10 MX) foot 

Aeronautical Surveys. — Tho lilt a of parrying out 
surveys ill tint Sahara nnd elstwiiLre with the aid of 
airships and aoroplanis lias often been suggestisl, autl 
it seems likely that manv blanks on our maps, where 
ordinary surveying methods are' difficult or linpossiMe 
will ultimately Ini filled up in tins nmiiuir A German 
writer enllsatteniimi to the fat t that the first demonstra¬ 
tion of the fe-UNlliilily of sue li unde rtnkings was fur¬ 
nished by the Italian military aeronauts during the 
recent war with Turkov A largo tract of country 
around tho uty of Tripoli won inapissl from overhead 
Tho data thus oblaineel enabled the general staff to 
oonslruot a serum of ■ harts on a Beale of 1 40,900 

8train on Monoplane Wings In a rest nt nuniher of 
Flight Mr Griffith lirewrr takes up the hiiIijis t of tho 
collapse of monoplune wings ( ailing attention to tho 
fact that aleoeit a ye ar ago lllonol re |ie>rti el tee the French 
geivernmeml that monoplane-* were* liable' to oolh p»e in 
thee air, nut only by tho breaking of the stays uneler 
the wings. Imt also by the breaking of the supports 
over the wings, Mr Brower inquin-s into tho cause of 
the structural collapse to which monoplane* seem to 
bo peculiarly liable Because the) wings of monoplanes 
project like arms from the side* of the< frame be agrees 
that It Is easier to twiM tho outer mils of the wings 
than tho shoulder portions “Without changing line 
path of flight of the machine,’ Mr Brewer states, the 
speed of trave I may increase anil tins causes the ci liter 
of pressure to travel bai kworel, thus tending to turn 
the wings over forward, owing to tlm pressure below the 
front portion decreasing while lien pressure increase* 
below tho rear portion Tho effect of tins change in 
tho oonter of premsuro is a progressive, twist from tho 
shoulders of tho wings outward, the left wing twisting 
like a right hand corkscrew and tlm right wing twist¬ 
ing bko a loft hand corkscrew 

Aeroplane Tripe Between Nice nnd Monte Carlo — 
The Trans-acnan company is organizing a cluify service 
of aeroplane lrl|m over sea be tween N ice and MonteT'ario 
on tho Mediterranean coast Hydro-aeroplane* are tel 
be used, and they will fly along at a short distane-o off 
shore during the trip For greater safety, a motor launch 
will accompany the flyer although it is now recognized 
that there is littlo danger in an ov e r-w ate r trip on a by dro- 
oeroptanc This appears to Ixi the first instance, of the 
regular use of the hydro-oiroplane, and the results will be 
watohed with interest Tho trip from Nine to Monte 
Carlo costs *50 and tho round trip S00 A ten-minute 
flight naar the well known lTomcuade at Nice will cost 
$40 additional, with tho same rate for a flight over t he bay 
at Moots Carlo The company bos already Installed a 
station at Lhls latter port, and tbo hangars ore- located 
at Monaco on tho south quay, along with a slip for 
putting tho aeroplanes afloat Passengers can elms 
he easily taken on hoard At Nice a motor launch 
takes passengers from the Promenade to Hie end arking 
point. Daring the trip, lbs flyers will alight at the mid¬ 
way point of Beaulieu where a special wharf «f iron con¬ 
struction is put up, and a motor lmat lakes the passe ngers 
from here to the landing place of the aeroplane, or tlio 
reverse Astra hydro-aeroplanes will be used 



Achievements of Military Aircraft 

i Taught by the European Maneuvers and by the Tripolitan and Balkan Campaigns 


By Major H Bannerman-Phillips 
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■hrnpnel Therefore, ir witU Have fiiclll 
lien end under fuvornhk iitinoaplieric con 
dltloiu* tile 12,000 men nod boraea of tlie 
Fourth (Blue) Tllvlalon could succeed lu 

comping the ulmer vntl.. aerial obaerv 

ere at u meet critical period of the o]hth 
tlona and during u march of Home idxteeii 
ml lew, are we to draw the deduction Hint 
aircraft trill be able lu entirely take the 
place of cavalry In rectmiinhoiaiieclf Tliln 
lu Hue weather lint whin the morning 
mlala are lmiieuetrable from above ami 
the rlouda ho low that atr wonts raUHt di 
HCCUd to within rtacb of their eueinlex 
they rim a koih! cbunci of being pulled 
like driven arouHe by a hnllHiorai of lead 
from mnrkHiuin ImlKlble maler lea f' 
Hbeller and nbb to make good praelln 
ut the paHHliut aeroplane no lunger soar 
In* engle-llko In the blue euipy rcau ’ but 
within wih) rtllc range and a deud or cap 
lured Neout liaa done laid work for bln 
own Htile by allow line liliuaulf lo be mode 
nou-effecllie, and raualug the loan of Ilia 
aircraft 

Lmmim Taught by European Maneuver*. 

If we luni to the imnlea or till I line 
penu continent we find no auggeatliai 
wtiatever of HiilMtItutliiK aircraft for cut 
airy although a far greater and more him 
U imntte iim of (lu former Iiiih Iveen mndi 
In t reach mid (ormau niiini uiera, and 
by the ItallniiH In Trliadl limn In Fiik 
land or Amertcn und the crltlilHmH of 
apeetalorH with nilltlari know ledge mid 
the rojKirta of the tmiplrew altki lienr wit 
maw to the cxteiulial and valuable nervleex 
rendered—more pnrllculnriy by aviators 
hi aeroplnneH—vv ben tin cnntUllunH lire 
favorable In Hie lrvncli armv the or 
gaulsiitlon of aerial wonting la autierli 
aceordlnit lo some of tlie ubleal Ilrltlali 
anil Herman crltlca A t rnucli general 
can reckon main having nay at»ectfl«l 
melon examined by hla aeroplane aenuta, 
and the art of nlmcrvntlon from tulil air 
turn been redneed to a avateui an regular 


were taken bv Hurprlae tiy a body of the 
enemy a cavalry at the Inal numeuvera 
and captured though they had aerbvl 
aeouta at tbelr dtolsmiii they reirlved uo 
warn tint of the approach of the hontlle 
horeemin 

A French critic of the Orman man 
euvera In 1U12, writ hut tor tlie Matin 
ncw«itaper lu aeptemla>r apokw In the 
hltibcHt tenna of tlie nrgnnliathm of the 
Hermnn airships, and their otHcera have 
had ample experience lu olwervatlou of 
military dotnlla. Yet durimt the tirev loua 
year’ll maneuvi ra the lteil aide succeeded 

on one occaalou hi deceiving the aconla on _ 

board the Blue dlriptihle “MU” (which 
wxr galling ut uu altilude of 3,000 to -1,000 
feet) an to the wberenliouta of tbelr main 
poritlon The weather won rather cloudy 
n '“dummy" poultlmi with arttatlcally Imitated Held 
woriem pcwallily not very clearly dlntlmtulahalde under 
auch atmoMpheric conditions, drew the attention of the 
aerial observers, who In Rood faith reported It na the 
enemy’* main position, whereupon the Blue force halted 
all night before It with * view to attack at dawn ac¬ 
cording to the beat -Healed pattern” tactical method*, 
only to And In due courne that It wa* a blind, anil 
the mol poaiUon had been carefully entrenched aome 
milan away 

At the German maneuver* In September, 1012. tbo 
fmpomibJIlty of relying «PM ■!•««** atone for mem 
naUnance waa atri kingly Uinrirated. During the over- 
UT*—t Khow CtocfaiU-Mtiltip both armtoa eutnoclMd 



A Garmon military Zeppelin coming to anchor 

commenting thereon, laid great ktreaa mi 11 k decisive 
rdlc played hy the cavalry aud tliongh approving of 
tho work done by the aircraft tmluted out lBut theae 
latter hy uo mettipi made oavnlry reeonnnlaaHiici auiver 
ttuoua, since for two days out of five the weutlur kept 
both dirigible* and aeropbuiee on tlie groomt 
Triampha of the Air Scout 
That air acout* may render Invaluable service In tlie 
matter of clearing up the "fog of war’ gooa without 
Haying, not only by procuring Information on their 
own account, but In verifying and continuing or dis¬ 
proving, with a minim urn wmate of time, miorta which 
have been aeut in hy other mean* Thun, for Instance, 
during the German maneuver* of 1811 they wired tha 


klti liiilliMiiia, hi riipliiucH noil dirigibles, 
tliL 11 ii 1 In ii mncrula win ngubirly lu 
fnmiial Ilf Hu I III inya mnvi nu lit a mid 
Ntrcnxlh IkiIIi hi ibnu ipinrlera mid at u 
iIIhIuiiii mill the (nuntrv Ih twin n tin 
con mi mill the luountiilna of tbi lllntir 
land waa cun fully explored mill Ita main 
teal urea noted these not oh i iinlilliig cur 
rocllona to lie mmle In i slating iniip*- 
Thla could lint iaiaalbly lime latu dom bv 
methoilH of ciivnlrv iwoiiiuilHamii'e under 
tlie ilrtiiiualaiK-ea unit would lliivi coat 
tbi llvea of iiiuiiv men and lioraea In the 
utlinipt Whether atinllnr reNiilla could 
bun Uni nhtnlnial If Hie lurka bud belli 
able to o|iim>hi aircraft with nip raft |h 
■ llflUiltt In am mid oil tlie vexed i|iiea- 
tion of HLriol coniluit na of prncllee wtlli 
aiNuInllv iIivIwhI puna npnliial iiiioplaneH 
mill dirigibles llien la na yet no luforniii 
Hull mu I In Pie bull the 1 iirko Hulkmi 

cnininilgn Iiiih lidded an fur iintbliig to our 
kuuwhxlgi of l heat luutti ra No pracllei 
under la-nci eondlllona la of uuv urn alnce 
one cilllliol uae uern|ibiiiea or alratilpa 
prneeeilliig lit h|mhm 1 until r limiuin gnlil 
min na turgeta llki tin running man 
nu a ride range uml i x|k rlmi ills hkuIiihL 
low 111 kltea mill euptlio or drifting tail 
Iihjiih an i|iillo hienmlualve 

Possibilities of the liiant Dirigible 
\a ngiirila tin imaalhllltleH of the vurl 
huh Iv|ich of nlrt nift undi r fm urn tile con 
(lltliuia iif wiutbir for actmtlng puriHMCH, 
we know that tin ulralilp lma inuny ail 
vnutHgcH over the ucroplmic To liegtii 
with If a milluH of act Ion In inormoiiHlv 
wliler ’ilu ZipiKlIn alrabltia now build 
lug will 11 la nnili raliaal la able to travel 
All nillca t«r boar but ivm the preaent 
III* cutatble of Ml tullea tar liour 
and on Ocloliir 1 lilt aud Htli 11*1.’ 
traveled 1 UI7 inllea lu II hours, liuluil 
lug all overland und on raeit vovago ex|a*rl 
enclng laitb Iblik fog mid ilenr wentlnr 
Bealilca n full irivv aiilllibiit to work tin 
veiwpl 111 watches. h alulf of special recoil 
nalaaniK'i ollln ra, plioliigruplura anil gnn 


Hrietit full for a -piliouni’ voyage n mar 
gin of Ioiih lifting ciiiaiLlty (ovir and 
uIniv e tin vvi tglil or tin fm 1 * allow a for 
ample Hii|ip!leM of i xploalvcH provlalona 
und water lailluat '>uib u veaail lain Hluy 
aloft for aeviral duya If Hie miuiuiiL of 
fuel miiHiiineil can la rcdunal bv liovor 
lug mid drifting with favorable vvluda. It 
can n main atiitbniury fur recoiiiinlaaunce 
photography or lajiuh dropping, ixiiiae- 
ipienl ly Hlfunllug u lattir platform for 
tlli-ai> |iur)HMea (hull Ilu iiero|ilmie 

Willie till* IIImpliine la of i|U■allonulile 
utility for night work the nlrabtp la able 
to travel na will to night na by ditv, nml 
It afTiinla grentir facilities for iiuvlgulbui 
by coiuimaa or tin slurs. It la certainly 
loae gaa tiy dm If umaldernlile ilniugea of 
in* occur, owing lu nltcrimllou of sunshine 


liable to loae gaa by dm If uiiialdernlile ibuugea of 
teiuperalnn* occur, owing lo nltcrimllou of auunblne 
anil cloud, but Ihira ta no loan by night In daylight 
It cun remain ot I(W0 lu 0,<kW feit hIhivc the earth 
practically safe from artillery Hre mid al ulgkl It can 
descend to IIMW feet mid hover orer u lucnllly with 
atopped engines, In order Hint aeouta may employ laith 
(lira and eyea In Ihilr work of reeontmlaaann When 
It la neceaaurj lo kmiti up a continuous aervlci of uerinl 
protection, the dirigible Involve* mmpnnillM ly little 
Htraln on the peraounel, whether crew or oliairvera, 
whernia the expenditure* of energy and m rve-forev and 
the exposure of pi lota, and oven to aome ixlmt of 
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Harnessing Nature 

Can the Free Energy of Space be Utilized? 


By Waldemnr Kaempffert 


I N ii fin ii iiluriex the worlds immiI mines will be 

i . m|,h| Wln'iioc Him 11 wi ibrlic llie energv 1“ 

linn tin wliiilx of liiilimlrv ' lit liiinieHHlng iiuluii I" 

I In jiiihwi r 1,1111 lx fun ... sink of o..r Mol 

Mipplv it.. Him w. lim'd IiiihIkiimI ..tile 

HI Ihim || n Niliiilltk ilruiiinrn wondered whether 
,1,111,1 il i.n,,> ii in 1,1 not In Holm wn> Ik utilised To 
i„ ,n, ii„ |uit, ntlul oiii rgv si,,roil n|i In nor) com 
I „ ill, l, l i, mi I urn I foroi how out nrrlllolnl our 
,11 (HIM non "Mi'in I hi Ir |mwor Is novorl UoIohm ultl 
„mill oiii!,I ihmI from llio huh Hut Ihnl |mwor Ih ro¬ 
ll ommI mill applied onl) hj oompllcntod mid cum 
l,r ,him hum limilmu Ihat wastes ninii) tluion rnoro omruy 
II, III II ill III, r« Wht Hi,0,1 III It mil Ik |MMHlblo to tu|i 
lli, fill I Ml rvt of H|Niot I In en< no with which the 
sun [in i mi u,|ili, liiLMwuinllt ImiiilmrdH list Can not 
hi, im iiikiiH Ih' divined to tnuiHfiirui nnd make h vull 
lilili llu ,11,|mn111!) Inexhaustible supply of energy 
IIIh i iIimI In mrj Hlom of radluui? To uunwor ques 
lions s„iI, ns tlicst will, umthliiK like Multnfnctloii In 
1 hi|hiss||,| i \, i tin \ nri discussed by the most dla- 

IliihulMliod |,1 ,\ hI( IhIh of I ho ilnv, and then.fort* they ac- 
iliilri H <111,1111) with which they might not othorwhio be 
liiiOMiod M the fourth annual meeting of the British 
'm h him liiillil for example the whole vant subject of 
Ilium khIhk millin' wun connldeml uud a committee of 
Miuitooii wiin upfsilnled lo reiNirt uikmi It Among 
Itu hi, nil* rn of linn romnilttee were ouch dlMllugulshed 
«I,illItli moil hh Mir Mllllani Bhiiikih lion H J 
siriitt Prof tlvlau It Is-wcs, Hlr Charles A Darwins. 

Mr Ihigiild l Urk, and lir Hole Hluivv The nuuniltteo 

Iiiim not wt IhiihIimI tn ItM limit report hut It Iihh done 
iHough to hIiiiw how wondirful nn the ihwhIIiIIIIIoh of 
i iiglni'orliig whin I'oiuhUHtlhloa will no lunger lie avail 
aide and along whnt IIiiok the Investigator uiiiNt work 
If Hiitvowi ]h to l>e ntt,lined. 

Water Power 

The onl) nillurnl source of free energv thnl mgl 
iiimth hu\e thim far Hiiecewifully utilized Ih water |miw 
ir How (In) liuvi gone to work Ih no old u story that 
ll need lint Im retold hi re Their tusk aim wimple Tho 
iriideHt kind of IiIuiIimI wheel ground com ciiituricH ago 
'Hie grint liirblinw of Niagara FhIIs him nnrel) liu 

A WAIer full Ih ii read) mode Milar eugtue, the only 
eomimrclul wilnr eiiglm that nmn Uhh siici-ccdcd Iii util 
ixliik No lunihliie Iihh rar lieon doHlgnod or ever will 
1h> designed thiit will mirisnw (lie water full lu eflk.tenc\ 

'I hi hiiii piiiu|H the wiili r of ucenu lake mid rl\er on 
iiiouLliiln tujrs mid Hie furre of gmvlt) dr,,)*, the water 
lignin to ttH orlgluiil levil The Hilt Ih endless. lle- 
emiMi then an no mhm, no shafts. no connecting rods, 
no till mini Iiwhch. Ihe ellleli mV Ih inn hundred |h-i eent 
ll him Ihm ii (iiIiiiImIimI Hint Ihe lutnl (lurk) of Hume 
alli,oH|,l,i rl« ileiHmllH aniinnilH to Kill4MM) (MN> horne- 
|H,wir With the ndvinl of elm Irh It) and It m liitro- 
■liic I Ion lido lndiiHtr) iNirl ill IctlMl of DiIh i nergy Ih 
Ih lug lim'd tin Hole example of Ihe xuiTCHMful iihh of 
mi I ii re h free i nergy 

Putting the Sun to Work. 

Hilt will not pi directly to the nun' It** rudlntlou 
him lieon measured and iixpreHmal lu engineering 
ll III t h III IiIh HomiI InHtltulloii ledureH of IIII1 Sir J 
J 'I Ii,,11,wm simed Hint Hhlnlng from n ilenr sk\ the 
huh miiiIh to tin mirth inirg) lit llio rati of 7 mm linrse- 
power mi mn Moreoter, uh I hi tv miHTulun of the 
HHH Ih at le«Hl IMMU deg Pent thin i niirgv miwt iirrlva 
In a lilghli Huilluhh eundltlon, I lieon I lea II) ll ongbl 
to In nluiosl wholly convertible Into medianlcHl work 
No woiiilir lhut Hie imhih) nicllnii of u enninioretnl solar 
inline Iiiih Ihmii one of the iiiohI faw limllng iimldeme 
Ihm i w r 11,gaged the attention of Imenton* 

I p to ivltlilu recvnl yours thi iuomI ilnhoruti txisrl 
mi ms on record were ibiiwe of rapt Join, Ericsson, 
(leHlkiii r of Hie fafnoUH Monitor ’ (lit a rainless ttlrlp 
(III,I IhoiiHmid tullca hiug and one mill wide extending 
ii tiniest eoiilliiunimly from /frlcn into \h 1 u nnd from 
soiilli timricn Info the ('lilted Staten, snlnr heat 
* itouih Is wm-lvd lie figured, to drive ‘JSi^KKI.OOO milar 
■ minis ,.r on, huudred hon*e-|KUier each nine lioura 

Iii i mb muring to iitlllxe n very amiill |iart of thin 
trill* Mtiiggirliii nm,,unt of wanted energy Krtcaaon 
worked mrslsl, iillv from VS IT, to ISTM and liullt In that 
lime no lew than newi, aim engines. lie adopted the 
nillier iihvlunH Iitethnd or imhici>iii rating tho aun’a ray* 
mi n filler when he wn* driving his engine by Ht<wm, 
nml mi an air rhamlier when he employed one of hlr 
(ill,>rle' engines. Eventually lie Huceeeded In obtain ’ 
Ini nlHint one home-power for every one hundred «iuare 
fctt of refiecllng surface. Finally ha came tv the cun 


elusion that the Hchome was Impracticable The fact 
Ih, he frankly admitted, that although the beat la 
obtained for nothing, no exteiudve, costly and complex 
Ih the oom-eutratloa apparatus that Molar nteaui la many 
I lines more costly than steam produced b) burning 
coal ’ 

Since FrlcMOHiii’a (lay other attempta bare heeu made 
■ long different Hum. Reeders nf the HcicNTrrn A nu¬ 
ll in are familiar with the proixmls «f Mr Prank 
Shuman, Prof Reginald Fessenden, and Memrcu Will 
sle mid J Royle, Jr Because their aiqiaratUH haa beeu 
described In these columns at safilcient longth It la un 
hcccHKury to dwell upon It again. In all these three 
milar power plants, the "hot box" of de Smuaure, 
Isiuglcy aud nlher pioneer aolar phyalctata Is employed. 
Iii other words, a film of water Is heated In a glasa- 
ooverod trough Tlie heal Impounded by tho trough 
Ih snltleli lit to ralac the water to the boiling point, or 
u r) near It Mr Sbumau baa designed a low pmanure 
steam engine lu which Ibis hot water la flashed Into 
steam. Messrs. Wlllxle and Boyle employ their hot 
water lo vaporiie a liquid, which has a hulling 
point lower than that of Ihe water, s liquid such an 
sulphur dioxide The vapors which are given off from 
the sulphur dioxide at n pressure of '21b ponmla to 
the square Inch drive a specially designed engine and 
are then returned to he used over again The water 
wlihli lias given up Its heat to the sulphur dioxide la 
nut through the hot box again to ahsurh more beat 
frum the Hun 

Mince Ihe sun does nut shlno by night even In the 
divert of Hnluim, a storage system must lie devised— 
a piece uf npiHirmus that can lie charged with excess 
1 lower anil taplied at will 111 hiiiiIphh ictIikIh. Pom 
pressed air lankH, storage batteries cliarged bv dyua 
uksi ilrlieu by tbe solar engine water pnmped lulu a 
reservoir by a solar pump uml used later to drive a 
wuh r whis 1, have all been pru|>uned. Messrs Mllhdo 
and Boyle store their hut watir In a well Insulated 
tank, so that It retains Its heat oier night and la 
alwnya hot enough to vapurlxe sulphur dioxide Mr 
Hlmmmi has also designed an lnsnhited tank or holler 
for storing hot water 

Prof, kemeudeu, In the solar [lower scheme de¬ 

scribed and Illustrated In the Hrncrmric Ahmicah 
two tears ago, considered II more expedient to pump 

water Into a reservoir bihI lei It drop a considerable 

height h gainst a wnter wlieel He, tisi, beats hla 

water In a thin film under glass, causes the steam thus 
gem rated to drive s low pressure inimp dlrectl) and 
thus fills his reseriolr with water In the plant lllmt- 
trated In tho ftciKMTtrii Aurxu as be showed n way of 
lifting C hannel waler to the top of the Diner Cliffs, ao 
that It would How buck through a pipe and drive a 
water turbine at tbe bottom of the cliff Iii conjunc¬ 
tion with each solar plant a windmill Is to be operated, 
so that, ns hu rxplnlns, “much better all-day nnd all 
year eiHdeuoy will be obtained because Us, wind In, 
ns a rule, more effective during cloudy weather and at 
night time, i e, wben solar radiation Ih dlmlnlHlted or 
abeeut ” 

If we can extract heat from anything wo can per¬ 
form work. Water can lie lulled without fire simply 
by reducing the pressure of tho atmosphere Hluce tho 

atmosphere contains a certain umouut of beat, why not 

extract It, as It were, and drive mi engine? That tu a 

proposal which Mr Nikola Tesla has made Tbe 
direct utlllwilou of tbe sun'a beat after tbe manner 
of Kriewon, Shuman, and others seems tu him com¬ 
mercially hoiuleaa, however practicable It may be on 
an experimental acale Moreover, be cannot reconcile 
himself to the Idea that tbe eutlre manufacturing Inter¬ 
ests of tbe world must be transplanted to Arliona, 
southern California Kgy|g, or ilia Ha harm desert when 
Ihe world* coal supply I* exhausted aud tbe tolar 
engine Is at laat realised. Industry seems to be iden¬ 
tified with the temperate aonea, where sunshine Is In¬ 
termittent Tbe periodicity of sunshine, with which all 
solar engineers must reckon, be finds an Insuperable 
difficulty Moreover. It seems Inept to him to convert 
the Intense beat of the sun Into low temperature beat, 
uf which only a small fraction cau ever be recovered 
as mechanical work In hit opinion, the only direct 
way of converting solar energy Into work Is to tap 
tbe heat units of tbe atmosphere, beat units available 
at ull tlmco, In fair weather aa well as foul, In summer 
as well as In winter There Is ns used to Invent stor¬ 
age systems, tor tbe atmosphere U Its own stomps 
tank TU* Is, to be sure, but a thermodynamic dream 
as yet, but a dream which, however wild It may sees, 
i* nevwthslggs worth/ of at Mt* academic dtacMCkm 


The Photo-chemical Power Transformer, 

Brery living organism Is a crude hind of aolar angina. 
We are all dependent on ihe product of the sotl for 
our existence, ami that product In turn represent* so 
much milar energy chemically stored up. A grastng 
cow Is a living engine that converts solar energy Into 
work. The solar energy Ihat has caused grass to grow 
la turned to practical account whenever she Hicks a Hy 
from her back Prof V Coblenls lias snggeated that 
perhaps a chemical substance may be discovered, which, 
when exiiosed to tbe sun, U transformed Into a stable 
substance capable of giving up Ha energy for aobsa- 
qoent consumption a substance more highly efficient 
than gruiM and capable of releasing Its energy perhaps 
In an electrical way 

This Idea was further developed In a profound 
analysis of photo-chemical problem* before the recent 
InternaHoual Chemical Cougresa by the distinguished 
Italian chemist. Prof tiamtrlnn An obvious cycle, he 
suggested, was the non of mineral fertilisers to raise 


aud returned to the soil as fertiliser, together with the 
ash He also deemed It possible to produce the things 
we need directly without tbe Intervention of much fac¬ 
tory machinery If ammonia can be dim tly obtained 
from atmospheric ultrogvu aud hydrogen—the recent 
technical achievement of a great Herman chemical 
manufacturing conqiany—why should It not be possible, 
he asks, to utilise solar energy In connection with cata¬ 
lytic substances aud thua artificially reproduce plant 
processus un an unprecedented scale? A photochemical 
laboratory lu northern Africa might thua produce Im¬ 
mediately useful substances now supplied only after 
much coni burning, engine-driving and mechanical 
handling nf raw material A meadow la not a highly 
efficient transformer of solar euirgy, but tbe manner 
Iii which It syntheslsea tlie ehemli.Mil elements stored up 
In tbe earth with tho aid or Nunshlm- mlgbt well be 
artificial!) reproduced, and tlie solar engine Itself aban 
doued except for purely tbennod) nnmlc purposes. If 
a plant call reverse the process or rombnstluu, If It can 

transform tho enrhuu dioxide of tbe fltDHwpliere Into 

starch, simultaneously setting free oxygen, why cant 
man adopt the snmn principle with success? At all 
events. Prof Clniuldau holds that It lies within our 

I tower .. plants produce abundantly tlie things 

we need. Tho possibility 1* Indicated when we consider 
the ease with which we have Increased the amount of 
sugar In the sugar beet aud the percentage of protein 


The Energy of the Rotating Earth 

In an Introductory lecture to the engineering clones 
■ t I'nlverally College, London, Trot J A Fleming, In 
coUKldering tho sources of energy available to mankind, 
pointed out that the earth Is a great flywheel It whirls 
along lu Its orbit with a velocity of about twenty miles 
a seeiUHl or 1,200 limes that of an express train Its 
rotational energy Is a hundred thousand million billion 

horse-power hours, bnt the lolal orbital energy or 

energy of motion In Its orbit Is ten thousand times 
greater "Suppose” mild ITof Fleming, “suppose we 
could In some way or other hIow down Its rotntlun so 
as to make the day Just live minutes longer 
This would decrease the earth's angular velocity by 
alxHit one third of one per cent and decrease the angu 
lar energy by about two thirds of one per cent, or say 
by 1/IBO part If then we could capture and store up 
tbe difference In tbe rotational energy In the two esses. 
It would give us about six million IdlIIon horse-power 
hours, or a billion horse-power for seventy thousand 
yean. Tbe energy we can obtain hy the combustion 
of all tbe oue thousand million tom of cmtl at present 
raised per year, sinks into Insignificance compared with 
the enormous energy which would be set tree hy an 
almost Imperceptible lengthening of the earth's diurnal 
rotation." 

Frol Fleming was not rash enough to indicate la 
what manner this unthinkable amount of energsv eouM 
be utilised Those who win attempt that ami find 
themselves engaged In the mad Uafc of deelnnlng per¬ 
petual motion machlMe. 


The Eaergy of the Atom. 

If Bamaay Is correct In stating that copper and lend 
cun be disintegrated, have we not here a source of 
<ootgr? Hlr William Raamay ha* MttaaK effectually 
disposed of that pomdWHty Bret, *H metal*, efiMpt 
gold and platinum, bt hat pointed optk are produced hr 
the combustion of tan, or, k may be, hy eleetile poorer 
Retired from turttoa* and dmamoa- .Hattte they meat 
to men otetly thaa tto m**a« ms** thtfir pred** 
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tqt staS sons must bs dtgnM, ul Wutat 
UBor, too, ta expanded in their production On the 

w MO tafa t of change with erolnttou of energy, they 
would Sire out no more than has ben put In. in con¬ 
verting the one into the mete 1». Lastly, supposing 
that this compound can be induced to change, under 
the action of ultra riolat light for example, the change 
la too alow to be effect!re aa a source of energy, and 
ultflpvlatot light Itself Is produced only after much 
energy la expended. 

Experiments conducted by Mr Nikola Tesla with 
electromotive forces of atMXXLOOO trolts hare convinced 
him that if 100,000,000 volts oonld be produced It might 
be pomfble to break down the atomic structure of any 
etamsat and thns liberate a certain amount of energy 
"But." bo told the writer of this article, “even If the 
font oonld bo accomplished and sufficient energy set 
free, there ettll remains the enormously difficult prob¬ 
lem of devising a naans of utilising the energy In a 
practical way" 

PMf. i A. Fleming suggests a somewhat similar 
coarse. "It la now pretty generally recognised," he 
argoea. “that an atom is a complicated structure, a sort 
of eolar system in miniature composed of revolving elec 
irons. It may be possible to break down the structure 
by the action of Impulses doe to concentrated electric 
waves of the right period, setting up vibrations, which 
are resonant with some natural period of the atom, 
lost aa It ta passible to break down a suspension bridge 
by a number of men jumping ou 11 In time with Its 
natural period of oscillation. If then the atom were 
to break down, the energy liberated might be tar 
greeter than that applied to it In the form of the reson 
ant Impulses.” 

Sir William Ramsay ta undoubtedly right In main 
talntus that no source of energy, cu|isbl« of being con 
verted Into work on a large scale, can bn looked for, 
so tar as the transmutation of matter Is concerned. 
-The question U not—can It be done? but—dues It pay 
to do it? And to the last question the answer ta em 
phatlcaUy no” 

Radiant as s Source ef Energy 

So minute a quantity of pare radium as one gramme 
(one twenty-eighth of an ounce) yields 118 calories 
sn hoar, 2,000 s day. or nearly one million a year A 
ton of radium, according to Blr WUltam Ramsay con¬ 
taining a million grammes, would give one million mil¬ 
lion caloriea per year As one gramme of coni In burn 
lug evolves about H.HOO calories, one ton would evolve 
one million times os much, or 8,000000,000, which ta 
only the 117th port or that evolved by the radium in a 
year Moreover, the radlnm after the year has suffered 
merely a minute lists of weight, roughly speaking, 
about l/aoooth of Its weight hss disappeared, hence 
before U was oil “consumed” It would have evolved 
117 X 3,800 =. 100.1)00 times as much beat as an equtl 
weight of cuaL Add to this the tact that coal ta utterly 
Fonsuinad In a tew hoars, but that rate of change of 
radium ta all but Imperceptible, and the superiority of 
radium over cool, weight for weight. Is still more ap- 

Unfortunately, radium ta about the scarcest producer 
of energy In the whole world. Radium Is the offspring 
of uranium, It does not occur apart from uranium 
Kir William Ramsay places the supply of uranium In 
Its ores at about one million tons. Hluce tho amount of 
uranium contained la the “kulm" sliala of Sweden la 
under OJS per cent he concludes that the amount of 
radium metal In the whole world Is not more than 600 
pounds—too Insignificant, In a word, for serious con 
aide ration as a substitute for coel Not more then 
iay»0 tone of coal would be saved by utilising the 
energy In 600 pounds of pure radium. The railway 
locomotives of the United States barn more than that 
quantity of fuel In a year Besides, the energy In the 
A vs hundred pounds of radium esnoot be liberated quick 
ly, but must be spread over a period of centuries. The 
tats Prof. Carta once remarked that he wunld not 
venture Into a room containing only a pound of radium, 
ao extraordinarily intense ta Its action. Hence, even 
If it were posrible to hasten the discharge of radio¬ 
active anargy, the eoginsera of a radium power plant 
would hare to be recruited from the mom ben of Stev 
enson’a Suicide Club. 

Tha Informal Hast ef the Barth. 

It la a matter of common knowledge that in sinking 
mining shafts there ta a rtae la temperature of about 
1 dag, FXbr for every 60 teat down to a certain 
depth. Active volcanoes afford stUl mere striking evi¬ 
dence of tho earth's Internal boat Hare we not here 
an msshaustlble eon tee of energy? Wo have, but It 
ta difficult, if not ImpoaMbte, to utillne it. If the prime 
rdntatto in - ***«"> are ef any aoaroe of bant ta to 
oM&tgood co ndttioao ef thermal interchange with It, 
knHtusaperahta obstacle would ho food in the poor 
A ya-H Hq g- i|SsHMre of no*. Only hg fluid etmveetloe 
would it ho remotely poeelble to ofcta(s communication 
la booMderlng theee 


possibilities, the Hon. R. J Strutt points out that hot 
springs, while they have been utilised from time Im¬ 
memorial, are too diminutive. The perpetual streams 
of molten lava that now Into the sea In certain IocsII 
ties, as at StromboU, might perhaps he utilised be 
veuturee. “but tho opiiortunltle* for apply lug the 
method would scarcely bo exteiudre enough to euconr 
age Inventors.” 

Why not pump water down to the lieated Interior 
■ ed return It to the surface at n high tomtom lure? 
Here again Hlrutt sees uo possibilities. Tho pipes 
would have to lie kept Immersed In uolteu lava, no 
sufficiently rapid transference of hoot to them from 
solid rock would be possible For the ssino reason ho 
states, the pipes must not be cooled down by tbe water 
flowing through them sufficiently to cause the sur 
rounding lava toi congeal CSn the pipes endure the 
prolonged setlon of molten basalt? Wrought Iron ulgbt 
In Strutt's opinion. Ou the other hand, Hie inurgln 
of difference between the molting point of basalt ami 
of Iron Is not very great, and lack of stiffness In Iron 
pipes at such temperatures would undoubtedly Intro¬ 
duce the moat serious difficulties, hven If llie altempt 
be made by dltertly attacking a volcanic crater the 
engineering difficulties would lie enormous 
Hlmllar conclusions were reached by Kir Charles A 
Parsons In a presidential address to tho engineering 
section of the British Association for tbe Advancement 
of Science He discussed the feasibility of construct 
tug a bore hole twelve miles deep While tin but 
could bo accomplished, and while the temtvratlire of 
the rock at that depth la prnbubly 272 deg bahr the 
undertaking would Inrolve an expenditure of iiiIIIIoim. 

The Futon of the Windmill 

A FEW years ago a collective report was tnnili by 
American consuls throughout the world ou flit use 
of windmills In th<lr several districts and the pros 
peets of lurresslng the sales of Amerienn windmills 
In foreign countries At Hint time tin niriunfnrture of 
windmills In this country had Increased fourfold In 
toil years, Indicating a rapid gniwih In their use by 
our own iieople However, the re|Mirt wax, on the 
whole, rather discouraging Tile use of wind mills was 
found to hove greatly decreased In the Old World 
This was notably true In Ilollaud, llm country with 
which the windmill Is traditionally associated. For 
the great millmjal task of draining the (sliders wind 
mills were being rapidly replHecd by steam pinups 
The greater iminlier of Furo|siin windmills wen 
erected before the dnys of steoui Tills text together 
with the relative Incrttilimy of tbe old fashioned Euro¬ 
pean windmill shows that the decline In the use of 
these devices uhroad Is no liiillcatlou of the future 


us a means of generating electricity f« 

Iw>wcr purposes have hardly passed th 
singe That this will cuma In time se 
and herein probably lies the greatest ft 
Hu windmill ns an adjunct In farming 
ulhir occuitathma. 

The future developments In this Hue 
Honed hy the meteorology of the country and In tbla 
connection It la Important to have accurate statistics 
of the average foree and constancy of tbe winds In all 
sections. Such Information Is presented In brief form 
by Mr I* P Day of the Weather Bureau III an article 
published lu the last Yearbook of the Deimrtmcnt of 
Agriculture A number of charts bring out dearly the 
great diversity In wladluess In different parts of Ibe 
country Mr Day lakes a most boperul view of the 
value of tbe wind as an asset in American agriculture 

The Current Supplement 

I N this week's Issue of the He ikrtikii Auesuan Bur- 
eijcuEST Mr W M Booth dlaensaes Industrial em 
deucy from the point of view of the diemlesl engi 
over —Mr P W Wilcox describes a new system of 
two-rudder control for aeroplanes.--K. J lease contrib¬ 
utes aa article “Th* Housefly and How It Spreads 
1 Harare,” In which be points out as a possible remedy 
against tho ily peat a fungus which Is iwrasltlc upon 
the fly sad Mila It—W M. Davis writes on the theory 
of tha origin of coral reefs by subsidence—Th A 
Watson recites soms Interesting sml amusing Incidents 
from bta eocMettbti with the early development of the 
tetepboaa.—Walter Feld describe* the direct prodne- 
tlou of aJBtnoctUB sulphate from hydrogen sulphide and 
ammonia.—Mr J. 1 Thomsons series of lectures on 
-Tha Strata nfof Ore Atom” begin In this week's Issue. 
—Coolta* towers arn^t importance many manufac¬ 
turing plants. A reeds I system of such towers is de¬ 
scribed, sod their affictaDuy dis cus sed.—Mr N 8. Nau 
mark awta fo am Ms artfcta on Peroxides and PareaUa. 
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made Is tke com*ptmdeuw column 4n»HgsuiH« cum 
mundceHon* cannot be cos littered but the same* o / 
curmpundrnta wilt be trttkkeld trki s »„ itcuiri d J 

Clipping i Hedge With a Torch 

To the Editor of the KcikNTinc Ausbkan 
T he dav fast approaches when the hedge" that 
melon-s our suburban homes is alsuit to start In bust- 
ness slid cause the long-suffurlug eoiiunutvr much oon- 
«rn lienee tha question Has any of vour reodan 
ever tried to • clip’ a bodge with a |Hunter s gasoline 


The Miaataaippl Floods 

To I bo Pdilor id the Hhkntini Authican 

I am sorrv to note the aland you take in the matter 
of straightening out a river, in vour otherwise sann 
views of flood realm tlona 

The problem of the Mississippi is identical with that 
of tbe brook, save in magnitude and constant level at 
outlet A straightened bed will lower the flood crest 
by drawing tbe advance waters ef a flood frum hours 
to days sooner than if left to its tortuous course Thus 
a large volume of oncoming waters is csrlv disposed 
of, and the flood crest flattened and drawn or h ugihened 
This Is surely a will-kuuwn fact, and tasllv demount rated 
fortunately 

The importance of bank cnisinn is a done second 
to that of flood restriction and is happily prevented 
by simply straightening tho olianm I Surtlv Hus plain 
iwoblem does not tall for very mu< li ‘ grav matter 
Begin at the muulh straiglilen i lianni I anv distanee 
make waterway wide Liiuugli and dike high inougb 
to take flood, with a good margin or satetv added 
Ijttlelon, Del ( A /.tvust 

Improvement in Carbureter* 

To the Editor of the SrirNTirn Amkkh an 

Much is hung said about tho auxiliary air valve 
working in roniUH lion with the carburetor I linve um«I 
such air valve three years, the valve living under hand 
control By its use the uu-rcast In mileage runs from 
xlxUvn to twenty-two and lwinty-fli« milw l>er gallon 
Tim machine is small and the mails good 

A simple device for air hand ronlml ran ls< put on 
any car without much troubli Cut a hole in u suit- 
abli plai-o belwiwn tbe carbureter and engine, and 
cover It with a cone valve that can Im ii|m imsI nr rinsed 
by a lever on the steering p<s<t hor u small ear a ihreo 
cighlhs-inch hole i-uverod with a com valvo will serve 
Kxperlenoa on the road will ItII when lo open th* 
air supply if opened loo soon tin engine will miss. 



That Granite Chipping Machine 

To tbe Editor of tho 8< lENTiric Amfhu an 

I notice the arlleln in your iurn-spundi nee column 
of February 22nd, In which a nun him is wHincd for 
chipping granite oubna, which is n rlamly niu< h to be 
desired 

This city alone uses from eight to ten million a year, 
and nothing else seems to lio able to stand up under 
heavy conditions of traffic Advance has Is* n made 
In every line of Industry exmpt the granite block In¬ 
dustry, which has stood still for upward of Iwu hundred 
yean, save tliat drilling is now done by pneumatic 
tools Instead of band drills, hut nothing ha. as >i l bean 
devised that will even romptte in cost of production 
with Ibe present extravagant methods of hand labor 
There are firms In this lino in Chicago who would no 
doubt advance money for any plan that appeared prac¬ 
tical and pav handsomely in royally tor machines or 
any contnvanoo that would equal the present hand 
labor oust of gtlUng out these granite blocks 
Throughout all ibis middle West there are two sixes 
in general use One Is H inches to 12 mibes long, 4 
Inches to li inches In width, and 6 inches to 6)4 Inches 
In depth, the other is 0 Inches lo HI inches long, il* 
inches lo 4J< inches hi width, and JJ4 huh™ to 414 
Inches in depth 

To tbe man or tho men who oan devise souii'hir- 
praetiea) along this line, a fortune awaits them 

Borgatok Comstboction Company, 
Chisago, ID Per J A. McUinn. 
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Type A insulator at 
ISO kilovolts. 


Type C at 280 
kilovolts. 


Type 1) (five sections) at 288 kilovolts with con¬ 
necting hook protected and unprotected. 


Type K (8 soetlaaa) Type F it M 

at MO kUevoits. kUevoha. 


Suspension Insulators Suitable for 110,000-volt Transmission 

Tests Showing the Weaknesses of Standard Types 

By Joseph It. Baker 


T llK constant tendency In lncmiHc the vnliagc of 
electric tnniNiu Union linen In order to dellier energy 
over longer (lUtsnccn slid with reduced lilies loss has 
presented for solution mniiy problems of Insulstloli 
Both the terminal npiuiratus mid the comas llug lines 
mnst Is* liiHulsted so ulnmulg that tho lilgb iiressures 
employed and es|sslall> the abnormally high irnteli 
Hals due to sudden and transient HOrgpo, will not m- 
snlt In lirenkiluwn of line or npiairatiiN with Us serious 
consequences. Ttiw reslstnnre and dielectric stnngtli 
of Insulations used In electrical machinery at Honors I 
Ins and sub-aluthms—generators, transformLrs, rotary 
converters, tie—lu»s been well worked mil by design 
Ins engineers and electrical manufacturers In nw|s>»sc 
to tin. demand for hlsher and hlsber vullasn cqtilp- 
nieiit tail the protection of the Hue itsilf wliUU Is not 
lisallsed In a small space under a sheltering roof but 
runs for rnnuy miles thronsh the o|s*ii country, strnns 
overhead on 1 sites and exposed to all atmospheric coo 
dlllons. lias been In a comiwrallvcly backward slate, 
in the old days, when scuerators anil traiisfiirmcni were 
built with shellacked cotton Insulated wire winding*, 
the lines from the power station wero strung on ordl 
nary glnK* Insulators, like those used tor telegraph and 
telephone wires later, when I teller Insulations for 
the machinery were devcloiied In recognition of the 
fact that high mid durable Insulation Is uu essential 
of continued mill economical operation the lsile lines 
likewise received attention, and siiectal porcelain Insu 
Inters ls*gsn to be used, but up to u very recent date 
hlghliiislon Hue insulators—nowsdnvs i'insisting of a 
series of Insulator sections, or milts, affording a long 
and high resist unci harrier against leakage of elec- 
liiclty—have been designed more In accordance wllh 
Die Individual views of Ihclr uinki rs than with nnv 


dellulle electrical and mechanical requirements. 

In a paiier reoejilli presenled before the American 
Institute of KleclrlcnI K.nglnccrs, Mr 1» W Kolb man 
of New lork deMvrtbes nu InvestIgntluu of a number of 
different typos or high tension suspension insulators 
that ho made 111 order to select a suitable high-tension 
Insulator for a transmission line njirratlng at 110000 
volts—a Voltage at which the iiuestlnn of Insulation 
la of the greatest laqsirtnis-e since very little reliable 
data whs available ns to the operation of Insulator* for 
potentlsla above MMW0 volts. 

At the outset of tills Investigation, upon visiting the 
different Insulator failorlea and wllnesslng msnufno- 
lurera lesls mi lusulalors uhlch they proposed for this 
work It wan clearly seen that the most widely varying 
methods of tcsllug were employed so tliat an iuinilator 
allowed entirely different results, rieiwndlug on where 
und by whom It was tested There seemed to be no 
recognised standard lu the Tcsllug conditions or In 
the method or Interpreting the effects observed; ao 
that t( was impossible lo arrive at definite conclusion* 
of value In the actual Installation of Ihe Insulators on 
a |lower transmission line For the new Investigation 
tt wan therefore determined lo establish absolutely 
unvarying condition* and a rtethilte line of reasoning 
to be followed In classifying the results obtained- 

The testing equipment was one having plenty uf 
poiecr (as well as high voltage), and was so arranged 
that the conditions could Is* controlled aisl changed at 
wllL V'or (lu* open air electrical tests of the snspeu 
slon Insulators, a piece of gas irf|« was supported hurt- 
xontally, resting at each end on a HOOOO-volt pin type 
Insulator at a convenient height above a large plat¬ 
form The general view uf the testing apimrutua for 
Hiisisuislou lusulalors shows several of these Insulators 


bung vertically from this gas pipe support, Dot the 
Insulators were tested oqg at a time, being placed In 
the middle of the support while under test, with all 
the other ‘candidates” crowded to one side out of the 
way The same platform and arrangements were used 
for the electrical test* of the strain Insulators that 
were Investigated, except that the I nan la tor under test 
was held by tackles In a horlsontal position with two 
other Insulators at the ends of the tackles to prevent 
leakage to ground. For supplying tho testing volt¬ 
age two IWVilowntf, 100,000-volt transformers were 
used, giving a maximum voltsge or s little over 130.000 
(330 kv ) The voltage was controlled by a water 
rheostat In the low-tension circuit, and readings were 
taken on a special voltmeter calibrated with spark-gap. 

The testa on each Insulator comprised “dry teat*” 
consisting of a flash-over teat on each section of (be 
Insulator In order to exclude defective or punctured 
units, and a potential test on the complete insulator 
and on a tens number of sections than the total num 
her In the Insulator, wet test (Insulator exposed to 
artificial rain), teat of all of the Insulators in parallel, 
lu order lo observe closely relative performance when 
exposed to Identical voltage and conditions, puncture 
test, with tbs insulator Immersed In oil. since the po¬ 
tential required lo puncture a sound Insulator la great¬ 
er than the flashover voltage, teat of mechanical 
strength mads with a simple pulling contrivance and 
dynamometer An Interesting feature of tbs work was 
the method of simulating rain, In the wet testa—by au 
adjustable comb of water-pipe nosales arranged to 
shower the “rain” over the Insulator By using two 
groups of noxxlcs and adjusting their distance from 
the Insulator under test, the angular precipitation of 
their streams and Ibe amount of rain supplied per 
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aiamt* (Mw ml hr • spectsl rmln-gago) *u placed 
under perfect control. 

The ataetrioal testa Illustrated were nude at night 
and to complete dark now, so that distinct ohaer rations 
could be made of all electrical effect* by tbo eye mid 
hr the camera, and the photograph* which constituted 
a permanent record of the work were Identified by the 
time ehowu by a dock placed near the Insulator under 
teat The roltege applied to the Insulators was rained 
by n eeeo ri vs atepa. Aiaramln* that the luminous display 
was in proportion to the power leaking past the Insu¬ 
lator, It was deemed fair to Judge the quality of the 
Insulator by oomparing the amount of the display and 
the voltage that was required to give same. In de¬ 
ciding the net relative value of a given Insulator and 
the hifioenoe of Its design, other observations were con 
iddared the gradnal Increase of luminosity, or tbo ap¬ 
pearance of a sodden display on raising the voltage, 
the appearance of the display at certain points and 
not at others on the Insulator, etc The five tjpee of 
suspension Insulators ss seen by daylight, and one of 
the strain Insulators that was tested, are shown here¬ 
with. The photographs on the optmelte page Illustrate 
the performance of the Insulators under ralu at an 
angle of 43 degrees and at the rate of one bulf Inch of 
water per minute. 

Type A met the mechanical requirements (li> show 
Inc a breaking strain exceeding 8,000 pounds) lint not 
the electrical requirements. As the voltage was raised 
a discharge became visible at 160 kilovolts, and the 
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luminous discharges, presents au Interesting study 
ThU Insulator failed to meet the mechanical tests only 
because tbs cement Joining the different pieces In eoch 
uull had not properly set It met the electrical re¬ 
quirements well, showed high-class workmanship and 
material 

Irinsl selection of the Type B Insulator wrs made tu 
consideration of lie good electrical points as demon 
strated by the tests on the eight-section Insulator, nod 
Inca use better deliveries could he mude for the actual 
line construction than mold he expected for the for 
elgn-mnde insulator, Type V The large number of 
0 |wn simcas In this unit are of advantage Although 
the Insulator did not meet the mechanical aiieclUcHlhm 
requirements (onlug to the fact that (he ceuieut liad 
not properly set, the Insnlator broke at an avrnigt 
stress of 7,000 pounds, the required breaking stress 
Mug MWO pounds) It wns Judged to be strong light 
durable, and connect and suscetSlble of improvements 
by slight chaugen lu the design A subsequent Increase 
In diameter Increased the electrical efficiency subnUui 
tlally, and the method of connecting units together was 
modified so as to present a smooth and symmetrical 
surface to prevent premature discharge 

The stralu insulator Tvpe C did not meet the re¬ 
quirements under the wet test by reason of thu exces¬ 
sive leakage at potentials Mow the siwdflcd standard 
of -hit) kilovolts (twlcn the line voltage) Otliu I\|h-n 
that were submitted for test having also failed u till 
unit Tv |ie H Insulator with a wodllled ilcslf.ii of cap 
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rated from oud another ('apt Hltsehor said that the 
expedltlou had only provisions for one month at the 
roost and that iiioh! of the |iarly wire lie feared In 
the last HtHges of scurvy Nothing Is known concerning 
tlie fate of Nrhrikler Hlntiix and his coiniuiiiluUN nor 
of two Hermans, Or I Hit mere mol |tr Moeser who 
look a different ronle from Ihn rest of I In imrtv nflir 
leavtng the ship Ttio hHuhIIoii of the whole e\|ssll 
Hun appears In Is* precarious. 

The Destruction of the Gorman Dirigible 
“L. Z. 16.” 

By Carl Dienalharh 

S O many lrl|is him Iks ii inadi III snfeD by the gtHiit 
Xaiqiellii nlrehl|M within riss*m iiionllis Hint Ihi 
dlsisiiinigeiueiit i uui nd< risl In llu freqin nt w recks .if 
the |whL wiih nil Iml r»mined. Imlissl (.erimiii nlr 
ship tiulldi re win tnxisl to tin i r utmost In Ihe i IToi I 



most modern and Improved though mil the largest, of 
the Zepitollns, the new military Is Z. 11, 


I low did Ibis nceldent liapism? 8o far us can lie at 
present determined tills hccdih to hint Imhii what may 
he called a legitimate’ neeldent. lit ollttr wordn an 
uctldenl no more atoblulile tlinu are tin accidents to 
uhleh trains and sliuinirs in sulijis I It |iii|i|S>ni il 
during a storm wlilelt plnved Inn is with small slil|i- 
jiing In tin harbor of Hamburg uud cuuscd muiiy deaths 



Insulator broke down at 100 kilovolts. The appearance 
of this five-unit Insulator at 100 kilovolts Hhows the 
imminent breakdown as doe to excessive leakage, the 
entire Insulator virtually becoming conduct lug There 
was another Important feature characteristic of every 
insulator having metal fittings which are In the least 
degree non-symmetries I about the axis of the Insu 
tator, via., the uneven static field or dielectric streaa, 
UHStl intense at projecting metal isilnls and alwsya 
causing premature failure of the Insulator, Ihe dis¬ 
charge of Ilia Insulator la started 111 almost every case 
ht tbo projectlug point 

Typo C Insulator also showed up I letter mechanically 
than electrically, nit hough It wns Judged to he too 
fragile tu ordinary handling. It began to show lumln 
ous effects at 32S kilovolts, and filled by flashover at 
'Jt» kilovolts. This Insnlator famishes another Instance 
of uneven dielectric stress, the effect of which Is very 
marked In the reproduced photograph of the Insulator 
In the act of breaking down—particularly at the point 
of discharge at the left of the cap in the second section 
from tbs top. 

Type P Is shown breaking deem at SHO kilovolts by 
ftasbevsr The lllustrations of this Insnlator under 
test shew the localised discharges from projecting 
points and hacks of the hooks used to link the sections 
together,.and the marked effect of protecting the hook 
by a bottle clipped motel shield giving a symmetrical 
instead of a non-aymmetrlcal metal xurfeca. 

Ttys righVtma Typo » insulator la abvrwu la the set 
of MUm At MO kilovolts la emmeqewee of straog 
logilgge froei section to esetum. Heavy dischargee ere 
gtWOfltaMfcrtc «P«« !#**.% the cage. 

-Typa r. Mt lesuUtor of ftpsgsm design end maaa- 
feciate. JMdr the bmt rtmwfelg of CIL The photo 

tNWA aetffo*to*eo«oatt»£Thevsefonae 
'~m» qf-frtfchMtlM, reeetled * tie <*»*» hr 


Type C. 

8 us pension Insulators submitted 


Serious Plight of an Arctic Expedition 

A l'AllTY nf Norwegians under Cnpt gtuxrud lias 
gone from TromsO to the rescue of thu Schroder 
Sirens expedition, now supposed to be lu dire si rails 
lu Spitsbergen. 

It will be recalled that Ideut Ncliriklor Slrinix, a 
Herman, recently organised nil cxiiedllion for tlu pur 
|smi of making the Northeast Passage an iimlerinklng 
which, along with much Incidental exploring nt runt< 
was cxiiected to tske three or four years Tin isirly 
Included eleven Hprmnns—some of considerable schn 
tllli eminence—and five Norwegians. In ordir to ole 
tnIn preliminary training under Arctic conditions. n trip 
to 8pllxl«rgmi was imdertaken Iasi summer The party 
sailed early last August In the ship llcraog treat ’ 
a two-master of 01 tons, under the command uf Llspt 
Hltsehor, and at first attempted tu imsli north along 
the Ice-obstructed east coast nf HpHshergen \s this 
proved Impracticable, the explorers proceeded up the 
west roast, and tbo leader, with three eutnimulons, left 
the ship for a trip over the pack Ice In the ho|ie of 
renchlug and creasing Northeast land while Ihe vessel 
put lute TreurenbSrg Bay to await their ratnrn 
On Kept ember 10th, as HchrMer-Stninn had not re¬ 
turned and the ship was frosen In for the winter wllli 
but a meager supply of provisions on board all the 
Germans and two Norwegians set out on hii Bttemirted 
overland Journey ,to tbs Amerloan coal mines st Advent 
Bay and the hel«til»ring WlrsieM telegraph slatlou at 
Green Harbor. Only Cspt. Rltscber succeeded In 
reacUag Advent Boy, on December STth, after suffer¬ 
ing great hardships. Tbs rest of the party bud split 
m Into several deUshmeots and had mostly taken 
refuge In threw NocwagUn fishing hats, widely sepa 



The I* Z. in had Mu navigating In linivy u 
for nineteen hours nml hml landed onlv to rey 
her fnel. Hourly nil or which laid M u ullllxcd In 
coming the storm The nlhnipt to aialior llu s 
as to facilitate the replenishing of Ihe Tin I suppl 
tho primary cause of the nevblent To Imvi nvi 
again without sulUelent fuel would Indeed lum 
hardly less precarious. 

The I*. Z. 1") hud Just lain accepted liv thi 
tary authorities. ( ounilcut ns her mllllary ini 
there Is strong reuson to Mleve tliHt liad hIh 
haildliil by the old, scusomil nlr dogs ' of Ihi |ww 
aervlce many of whom were veteran seamen sh« 
have escniied Injury \s It was, sIh* wiin wns I 
IremenduuH gusts which isiutHled her against llu i 
More she had liecn completely authored HI tl 
chlnery and equipment remained Inlnel No m 
injured It may lie safely predicted (hat In llu 
a sufficient amount of fnel will lie kepi In ns, 
tbs captains of all Zeppelins, whether flulr sli 
engiged lu Ute military or the passtngtr sirvlti 
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Fighting the Chestnut Bark Disease 


The State of Pennsylvania’s Work 


trees destroyed Burning is tbe only prac¬ 
tical destroyer of this fungus, «pd every 
spot In tbe forest that is Infected Is loeat 
ed and tbe search for them la continued. 
The expert does hie work well, but after 
him comes a still mors competent search¬ 
er and after him isewllily still soother 
picked from the long list of available field 
melt The work has progressed raflldent 
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The Recent Storms and Floods 

A Remarkable Senes of Cataclysms 


One hone blow* against another A carton remit of the tornado' 


'.••'••I ..XV 



on district 

lerruptlon <l. 

of communication The snlleut fadx, 
however nmy lie staled us follows 

On Sunday morning, March £\, n well 
defined and M} niuiel rlcn I Ojiloule dUturb 
once overlay the western half of the 
United Sttttea with tta cenler (Her Colo¬ 
rado The winds wore ever} where mod 
orate. and, nl»vo nil the c}Clolie did not 
exhibit an} of the chnruetorlst lew regard 
ed li} wiatlw r forecasters na harbliiHora 
of tornndoes. The morning weatlier map 
of that date aliona nouo of llm distortion 
of the laolaira Into a \ nhiiite tliat lndl 
outea R teiiduav to llne-ai|ualla At t> 
I* M (hael era lime) the alorrn had 
moved Into a til reel loll end al a rate that 
whh In an »»} aliiinrmal nnd wan central 
near Omaha The laolaira were still a}m 
metrical. For aoine reuanu that la hard 
Iv apiairent frum the weal her mnpa, vio¬ 
lent thunderstorms olid acuttcred fomu 
does (ttcurrhd Buuday afternoon and «ien 
In* over a linnd sone on the rlaht able of 
the cyclone a path It la eapednlly re¬ 
markable that a tornado occurred at 
Omnlm ulmoat nl the very center of ttie 
C] clone, at iiIhiiiI « 1* M local time Aa 
a rule, tonuiiloea develop aoieral hundred 
miles soul lieu at of u c} clonic -center 

From tho fragmentary Information now 
ut hand, it a|iprura that the tornadoes 
which occurred In Nebraska, Iowa, 1111 
liols, Indiana, Michigan, and Wlncomdn 
occasioned an aggregate loss of about 240 
Urea, that some 700 people were Injured 
and that *6,000,000 worth of property was 
destined. Much the heaviest looses oc¬ 
curred ut Omaha- hut this does not mean 
necessarily that the winds were more vio¬ 
lent at that lwlnt than anywhere else 
the area of devastation In a tornado Is 
always small, and tho amount of damage 
ibiue In n populous city la, of course, much 
greater than In hiuhII towns or the open 
country 

In their destmctlvenesn tho tornadoes 
of March 2Srd were among the worst thl* 
country has ever experienced. In the 
uomber of fatalities by which they were 
attended they have probably been snr- 
psseed only by the tornadoee of May 24th 
to 27th, 1MW, which Included the terrible 
jgt. Louis tornado of May 27th. The Uttar, 
though not relatively severe, passed 
through a great city and destroyed 800 
Uvea, bsMdes damaging property to the 
value of nearly thirteen mil Una doftarn, 

The eyokme that ocmdoMd the recent 
ptiMteiA pawed into eastern Canada on 


1 ** -?{?% 

i- 
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Automobile# were blows down from a viaduct. 




ilovvii|Hiur t ii rmil I lx imrlhi rn, trtliutaiiea 
of I he Ohio Into rat,ing lorn ms anil on 
the STilll tile aoiitlurii vulli is of Ohio and 
Imllana wire siibnicrgcd Flicsconditions 
were unprecedented l'rcvloua great 
lliaala of the Ohio \ alkv Imvi k< in rail} 
la-eu due to the main river ovi mowing lla 
iKinka uiuhr tinea < lr< iiiiiHlaiH’ea, the 
niiteeedmt a oiiilltloua naiiullv give ample 
warning of what la lo hii|i|ien nnd the 
progreaa of lla HihsIh real down the 
stream la rilalliilv alow III Ihe present 
cnae a huge frcslu I iss urretl aaddi nlv In 
the wholi coniphx of smaller streams on 
the northern vvuti railed, vvln.ni Ihe elab¬ 
orate system of rlvi r gages and mill fa) I 
Hint lolls width Tim ki Ihaal predbllon In 
the nmlii rlora nn east (ask, was of no 
nrull 

On Ihe Jtllh Hu rainfall urea spread 
over tbi Houtlnru ventarshed of Ihe Ohio 
nud the mormons coalrllilllIona of water 
from laitli aldia soon i ilaed that river 
nlsive tliasl alngi i lie eoloaaal dlaaalera. 


Mt o t Omaha ooOeetlac Ma betoagUgs after the t< 


however whhli will limki I hi Hoods of 
Murcll, I'll 1 lilHlnlli win llume which 
eume unlit raided < a tin Jltli along the 
northern trllailnrli a of (In Ohio. Tim de¬ 
tails an allll fresh In I In puldli mind 
and lievsl lad la- recapltulalial hen By 
tho 27th llie (vi Ionic area had imaaeil east 
to the VI In nl Ic seflliniiid and was fol 
lowed bv a rapid full la timta-nitnro over 
the flisslisl rtklon til ail 1 1c adding to the 
suffering of Ihe lloineliaa is-oplc The 
atorma and Ihaala laid pnrnl} soil Ihe rail 
ways and I In tcliplioiic uud ttlegrnph 
lines so Ihnt Ihe work of rescue In which 
the whole nation msi|s rated whs greatly 
hn mpered 

V pmctlrnl consldi ration In isninectIon 
with this upinillliik tlaasl Is that though 
II Is nllokitlur unprecedented In inagul 
lade la the lilslorv of llu rekloii con 
cemed II mm Is ei|iiiilial or (veil sur 
I si seed 111 tin fuinri tinless some rational 
ineiianrea art lakin to control Ihe head 

An Improvement la Electro Deposition 

-~A patent has been granted to Slofano 
I'unaigliere of Henna, Italy, for a process 
and apparatus relating to lha i lectro de¬ 
position of maitals and wherein a niullf- 
plioity of Us me small relatively heavy 
bodies ora arranged in tho rcctptonle for 
electrolyte anil which will opt mlo to beat 
and rail upon the coating deismled in order 
to render it more compact anal resistant 
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A Cascade of Stone 

\ l(h M MIKAHliK calcareous formation 
1 h tn le found In Algeria Hlwut *l>l< 
mill I* from CiiiiKtRutlnc, tho Hiichuit € Ir 
lu ll IimiKh like u uiKgnttln ill ciiaeudi 

wllli llm wuler In violent .lion isiuring 

mi r n n«kj Illir In liirlmli nt iiihI rlnl 
•mi I oiifmdoii Hint VII the nmniili' l» in* 
iiioMhiiIi-kh mill Hilt-Ill iih I lit- photograph 
ri pnsluccd In rewllli II In iih I himicli 11 
Lreiil vMilorfHlI linil Hinlili nil lurmil In 
xiiiiie Niilnmlli Mil natives look i||hhi 
HiIh pheiinuii iiiiii ultli gmil iiwh The) 
Ii m gin n ll Iln. muni lliiiiminn Mmk 
lint In ii Ii Ii Ii IIHIIIIH till Ini III nf till* 
dimmed 'IIhi luin ii liti nd Mini Ihe 
Him i rn II wn» In rum] in hIoiii tom Hut 
wllli tin uumlsra of mi liiiplnmi Irlls* 
wlin Iiud Imurrcd Hr wrntli of Allnli \t 
nlKlit llune ihU rifled liidlvlduiiln Hinird 
lint In the nlnrj lire renlonil tn lire mid 
Iohiiiiii tlnlr iinriiuil hIuiiioh The |H>lrl 
tleil Hull rfnI) Iiuh lirmi pnsliii-ed by (.ill 
(iirisuis (IiikmIIh from lint HiiliihiirntiN mill 
ft mishinm* mini ml n|iiIiikh Tin springs 
lin11 ii Ii ni|H niliiri uf'iidig t-ent 1 hi 
<Ii|mihIIh Iiii \ i uf i mil hi linen mu king, fol 
mil III 11 III Uriel*. ’I In hnl N|irliiKH wire 
kiinwn lu Iln nm lull IlniiiniiH Wi lire 
liuli hied m Iln llluHluitiil IaihiIiiii Xin* 
fur Hum fiulu mid fur Ihe iiccouipan*lug 
|i|inluL rn |ili 


Head Cooling Apparatus 

fix III- mu ii iileHired In IIil iicciiiiiihiiii 
l lug photograph Ik not ii hnl licndisl In 
till Itliml iiiiiIi rguliiK Irenlin* nt In ullii) 
IiIh imgr* lniHHlnim, hh mu iiiIkIH kii|i|mihi 
nil II reading. llu L-niillun III Ik mini* 
vidirllig ll (iMilliiK mil (lenlKiied lij ii 

.... UK n |ill)uleul nld fu modi 

nil irenlmeiiL Mmli rn ml*imees In them 
IHUII leu luive hi lent 111* Hill eNlnlillNhed mill 
wldel) extended the utlllt) of thernuil 
imllindK of trenluieiit liiuiimerHlih am 
inlKhl lie IiihI u ikixI mo Hie Inventor In 
width In mu* form nr unutliir Ihe ii|i|illen 
lloli of hditliiK nr (.nolliiu iik*uIh In nr 
lulu imrlN of Mu Isd* iiiiiHlItutou the 
iiiohI nfferilvi n null) Mini In ill tin ills 
IHwnl of the |ih> hIiIiiii nml Niirumn I’uln 
iiihi III the uiiijnrlt) uf niKeH Ik* ulhvl 
nlert or etui nnllnl) mip| m-ssed Ii) llu 
JiiiIIi Inim H|i|illeni loll of hull nr mid 
I Niuilh lu Ihikh nn iim(h 1 for tlilu |iiir|mN< 
lliil Ihe iNilletit Iiuh to didun the wolglil 
nr Ihe ImK wllli Iln loud of lee mid lu 
wilier W In nun 111 Ihe cnliHlnietlnu tun 
Hlmwii nil the weight he uirrleN In the 
hiiiiiII mil of IiiIiIiik with Ii In i|iilti flexl 
hie mid ciimIIv Btted tn Ihe lieniL The 
Hli|i|ill uf lee-wuter In nI|iIioiiiiI down 
IhruiiKh Ihe lulling from nil ohm ted 
reHonnlr unit In nlowl) (HhcIiii rgiil lulu n 
rui |>l hi le Hie rate of Bow In go*trued 

In ii Niillnhln Ml I Mi nil the illHchnrge |i1|n' 
Tin tulle Ih (ir riil>lH>r wuimd wllli ulii 
minium wire, ho Mull ll In extreme!) H(\ 
lull Mini will innlulalli nu) mt ihihIIIuii 
similar hhiIIiik ilei Im nre pro* Iiliil fur 
oilier imrlN of IIhi IhnIj 


Combined Ambulance and Patrol 
Wagon 

rn IIH dtv of J>n) ton O, whkli llki 
1 w uni other lurge dllm lu the I ullul 
Mii lee where the nuiliiifuilure of nntoino 
IiIIik iinlitu, rapldl* In repluclng liorw 
ilrnu ii iiuiiihi|ul vehleli-N with more nual 
i rn mid mure elttctent niiloniolillHi re 
(tilth linn tnken deliver) of nn uiiukiimI 
H in of couitiliieil mnhiilHiicv mid patrol 
uncoil which line Kevernl Interesting con 
Hliniihmnl features. It In shown bv the 
iih nml uiiiv lug llluHtratlon the photograph 
Invliiu Ini ii inkiii iliirluit a denionHtrn 

ll.. tin m Iih le h adaptability tn the 

cllv s iminIh 


Iiiii iln Mhh It In lined im a lull ml 
on Mu llirlit mu *iir Htretchcm wlileli 
i for IItiilmliimi hi ivice are nirrlul 
Im |(i liiMiks up nnir llu naif mu- of 


which mnine whin Ihev are tn iihi 
oiive) Injured persons to the lioNtiltnl 
are tarried lu spring NiippottH Mi 

. — - — m -oui „f the way 



tbs stems* duty peOm force As 

U often U II nil Skily tor the surgsoo to 
mt at the boat) of Ms ftetfeata as tiny 
He tn the stretcher*. a forward «td* en* 
trance In provided. As « patrol wagon, 
the capacity of tho vehicle le a “*j«ad,” or 
eight men, not counting the driver’s seat 
and the one beolde It When occasion 
demands, the seats on only one side eu 
he let down and one of the stretchers 
placed In position on Its spring supports. 


Conduits for the Hydro-aJeetrfe 
Plant at Gatnn Dun 

T UB Panama Canal ht to be electrically 
operated and lighted throughout hy 
power which will be generated at a hydro¬ 
electric plant located at the spillway to 
the Qatnn Dam At present two oteam- 
eiectrlc stations exist* one at (Intnn and 
the other at Mlraflorea, each nmslstlng 
of throe 1.500 K V-A, JPphaae, 25-cycle, 
200-volt steam turbo-driven generators. 
The power station at Mini floras will be 
retained permanently aa a substitute or 
auxiliary station lu case of break down or 
other emergency but a new power atn 
Mon now being hnllt at flalun will be ef 
HulHclont atimdty to fnrnlah the necee- 
sary |tower for the whole canal. The 
hydraulic plant will consist of three 2£0o 
K \ A l-phuse 25-cycle 220-volt water¬ 
wheel driven unltH with sufficient |iro- 
vInIou for three additional unltH. The 
power will be utilised lu Ihe igm-atlon of 
Ihe electric towing locomotive** whleh will 
haul nIiI|s< through the various locks, o|g 
eratliig the lock gales, and lighting the 
whole canal 1 lllniatel), |iorl of the pow 
er of Mils plum will he used for the elec¬ 
tric ntierallon of Ilia Panama Canal Rail 
road The Illustration herewith proven ted 
shnws the condulta through which tho 
HnrphiH waters of the lake that are turned 
through the plant will Im conducted. 


A Two Thousnnd-Ponrtd Snnfish 

O SK of the largest mid most KHlontadi 
lug marine wnndera aeen for amne 
lime has rccentl* bHen brought to light 
from orenn depths. This Ih n remarkable 
Himrlmen of a giant Hunfish shown In 
the accompanying photograph Tills huge 
moiiHlcr measures 10\i feet from Mp to 
tip or hlN flns nml Is It feel long, II 
weighs nearly 2,1X10 islands. The grest 
Hsh was captured In tho Pacific ftccan off 
the California const Had the skin hna 
Just been mounted In New Turk for 
museum nxhlhltlnn The tremendous alxe 
of this dcnlxen of the devp can be seen 
from the figure of the man Htnndlng near 
the bend Such huge monsters are ran* 
however I hough some weighing from five 
hundred to eight hundred pounds have 
been obtained occastoiially They are to 
he seen In tropical and temperate sens, 
Isith In America and other countries. 
While Inhabiting the open sea, at gnat 
ilnpths, they am frequently to tie seen 
off Mia Cut If nr ilia and Florida coasts. 
The skin has a brilliant silvery appear 
mice and at night Is said to Im highly 
idampboreacont The flesh, however. Is 


not wied for fbod The big Ibdi has com- 
immllvrl) a small month, and to provide 
for the enormous stomach consumes thou¬ 
sands of small fish and various other ma 
rlne creatures The great tins an three 
feet long, and When swimming the upper 
one protrudes high out of the water 
From certain ridges and folds developed 
on the body It la thought the monster Is 
about fifty yean old One of tbs Ctrl king 
features, next to the colossal alas, la 
the peculiar shape of the body, which 
looks as If the bind portion *bad 
been bitten off by aoma other formidable 
ocean Inhabitant and Mt only a triage of 
a tall 


Street C^r Arebmlaaea 

A UBCLANCKH of all am 

aWrtigjoos have been in uae for 


folded 


Street car amhalaaaa far Bahia, BtaaO. 
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Inventions New and Interesting 

Simple Patent I-*aw ; Patent Office News, Notes on Trademarks 


Pnpufac far the Post-fael Age I fnet It haa lieeu uawl fur a lung lime lu I revertolr on tbe other the <ipou water | M heel Of cout 

A LTHOt’Oll coal was mined In New certain favorable location*. The prime Owing to the dllTerenee of level on o|>- Hort there unixt 

castle aa early aa the thirteenth een requisite la a Urge reservoir Into which lmalic sldea of tlie mill, the water will power la gvners 

tory, U la only during the iaiat hundred ,h ** rlalng tide can flow and a narrow |iaa- flow In the direction of the arrow aftalnat tlcullj no differ 


been made no our fuel atorea, ami ulmtdj ohlalned from mrrenl wbeela placed in ary motion. 
Aeafdte the ahortneas of the iwrlod we atrcoin of water Fla 1 Illustrates the condlli 
hare found that the) are not limitless. « tide mill located In auch n favoralde I water will 
but are fart being exhausted. No matter Position On one aide of the mill U theltlou and 
how economical we may be all our coal 

stores will eventual!) Ite coiuramed, and k. 0 

then wa shall havo to return to the pow \ >s. __ 

an In one long before the steam age. Al 
ready we are making extensive use of 
water power in' “while cool" aa It la 

called, and determined efforts are being fcjS[5'^5jnf TijU 

made to produce electrical energ) from Jt 

wind power Tbe tide ha a yielded ua |Hj JjnWS a 

some power and so have the wares, and I IT Trip “ 'T 

a considerable measure of success has at II || I b* 

landed tbe experiments with the produe IIB I 

tlon of power directly from tlie suu which JIB I 

by tbe way. Is tbe source of tlie power Wj]| I I 

In our coal, our river*. the wind tbe * 

waves, and to a large extent I he tide IJWC; 

It la Interesting to see what Invent \fT 

ora have been doing toward the engines / 

of the future, llerewltli are a fiw typical t 

caeca picked out at random from him ft t h 

dreda of patents. We havo selected no q M 

water imwer engine or motor for the rvu V ft ' \ 

sun that hydraulic |Kiwer may he i-onald I ” "■ 'j j 

ered well isiat the experimental stage. ,._ Wlnd whe ,| lhll on a ’ 

One would suppose that wind power would vertical axis, 

also be In this class. Quite apart from 

the problem of atortng the i-ncrgy (lure --- /T'\ 

tun been much Inventive activity In th< f /T^l W\ A. 

design of the wind wheel Itaelf Out of (vrt»- Mg 7 — 

I he principal objects appear* to he to pro- \T stes 

\tde automatic means for reefing the wind I J j* 

wheel sails so aa to prevent wrecking of O ftVy ** 1 

the machl.w In a s,„rm Another object ^-Mammoth wind motor mount- 

la to design the wheel so that It does not «d oo a turntable 

have to tnm or swing Into Ilia wind but 
will operate with equul elttcteucy with thi 





The entire structure la mounted to rotate 
on a turntable. 

The motor shown In Fig. 3 Is adapted . 

to be operated by tlie tide It will lie 
observed that an tbe float Is lifted from 
the position ebuwn In full line tu that - , 

shown by dotted lines, a pair of toollied j._The tide .lowly rotataa the k n ) 

sectors will be moved In opposite dlrec driving the power abaft. 

Ilona aa Indicated by tbe arrows aud act ‘ 

lug upon pinions will transmit power to | |f ««***^^ ri| III ) 

a power shaft lu eousldeiiiut this Inven V 7" . TrV / 

tloo U Is well to refer to a problem some- rx W l I r ^T T l 

times given to first year men In Htevens Ly 

Institute. The priddem la to figure out UjB ' I 

the amount of work done by the tide In —c-p f, 

raising a giant ocean Uncr from ebb to ' 

flood tldSL Tnke a bags vessel sa) nine \ - /. / '1 _ . , L . . 

hundred feet long aud ninety live feel ^1, \ 'j- L_ * Fig. Utilising a sua-backed roof to 

beam, weighing WI.UU0 tons. In Now York j generate power 

tbe tide rises about four and one half ' r~ - -* Sr**'*' r, 

fiNt One might suppose that It would Rl 4 __ Mm ortr aUd by a rtrsam .. U 

take an enormous power to raise such a fro „ , tUta| r^^olr ,, rBBXl-T~~t. 

craft as this, lint one Is aid to overlook — | Vgpr 

the tlma element It takas the tide six ~ I n t Hu |) HT N I ~ ~ '~11» — 1 

boors to do the work, so that U actually \ J\ I wgpmnii I I 

«ett» teat than 3* boree-poWer I 

‘Inventors are apt to forget tbe ' 1 J 

aawuM Of surface the float must cover in ■kSSSfc \ »»» 

Mdtr to give them a power that is emu- X 

mmdaBy worth while. Apd yet it b Fig. fc-Wm »fter epanted by Fig. 1*.—Combined sea and fuel heat- 
r flwqo- (0 uee tha tMs oommeectellyj lit aocUUUag «Mta- ed boiler for aa ammoeU eaglaa. 


(lie aun ilirtHtl) H|ain mnlo 
nnsi ulrnlwl bv a reflector 
nr water wlilih will la> aul 
lliereli) tilling u reser\nlr 
warm etinugh In vaporise II 
In the pomp »r motor avals 
paratus employs lu addition 
water beater, a furnace w 
used on dull and cloudy da 
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Holnr raja do not yield ouffldeot energy RECENTLY I 
to oiieratn the apparatus. In this eyetein Those column 
bh In the one jiut described ft aultHlile Tk * “° a «* »n 
condenser in required to restore the m»- 
tire fluid to liquid form after which It Ik ^"uiofc au 

pumped back into the vaporiser to be Cun . - 

verted Into a gas that will ni>ernte on the ■* 


‘ floe stream at the mum Urm that the syro* aoBTIRO XAttbfe-rC. V MsasMoa . 
; Is sappUed. thereby aWng teas* sa hottn te a UmUx, Mich. Ah lovsatfe* mates pmm- 
wltbla tbs (tom or Ih sopptjted tbs syra» ally to arUac mscbtMs ai^r nor* paHfeolpriy 
with tbs carbonated water la a heavy stems n te arreted to om portteolarly adapted to 
UardsvaiO n>4 Tsote. met teams. The priadpal-ohlMt to to prestos 


Hardware a>4 Tools. sort beams. too pnaapai- 

MONKBY WKBNCtt—J KuMUtMC, Look * "T'rotetetos Ua'tte 
ox 1*4. BrsUtwuod, I1L Inth.prm.mt pat- ^rttrateTly ada^sd for a 


Shock-absorbing Hub 

F OH over two years tuiilor liiisea hHVe 
lieeu III use in lamdon nlileli run mi 


SWITCH AND IUDCRPTACLU BOX.—B. Bax 1*4, Brmldwund, I1L la tha prsssmt pst- 
HorcvsssNS 901 Third An, Manhattan. sot tks larratton Is sa Improvement la that 
N Y N T This iDTsatloa has rafereoe* to a class ot monkey wrsacbss which srs provldsd 
switch and receptsrls has dcstaocd to bo anp- with s sUdsbls Jsw sad s toothsd dop adapted 
I ported In k recess la the wall or ret Use af a 
hnllillna and hsrlna opemlna la tbs stds 


BAND HILL UNINd DBTICB.—J, B. 
Wbitwosth, L. B. 90, Jmoerette. la, Thu 
Invention relates to means or appliances tor 
settlnr band mills or the Uke U as wall Is a ad 
has particular reference to an l mpl e m ss t com 
prlstoR a frame or support track and 
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Tire bill payers! 

5fou have demanded a vise - like 
rim -^rip - with no cutting or 
breaking above the rim-and here it is 


It’s the rim as much as the road that wears out 
your tires. So we said to our engineers: “You 
must build us a tire with perfect 3-point rim 
contact.” 

They dtd —and now we offer you a sane, sensible, No-Clinch tire 
that will appeal to you, as a hard-headed, shrewd tire buyer—a 
man who insists on easy riding comfort and good liberal mileage. 

Each point of rim contact in a tire is a point of support. Where 
the points of contact are not perfect, undue pressure is brought to 
bear at an unsupported point of the tire. 

Then what happens? 

The result is a terrific strain on the tire that will cause rim troubles, 
breaking above the bead and separation of the tread from the carcass. 

All this is overcome in the “Diamond” because the three points of run contact 
are absolutely mechanically perfect —the annealed steel cabled wire bead holds with 
a vise-like rim-gnp. 


;«n 


This is only one Diamond advantage. 

You get additional More Mileage without extra expense in the Dia¬ 
mond Vitalized Rubber— a scientific combination of pure, lusty, young 
rubber and a secret toughening compound—nothing inferior in 
rubber, fabric or workmanship—tne No-Pinch Safety Flap inner tube 
protector—and, if you desire, the now famous Safety (Squeegee) Tread. 

So this time buy Diamond Vitalized Rubber Tires— 
you can get them to fit your rims at any of the 


25.000diamond Dealers] 

! <il\v;svs ill your Sr r\ k r 
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Note* Ur Iimton 

Timer far Bectrte Wsldtag MacUMm^ 
John Allen Heat# of Warttagtota, D, C* j 
In patent. No 1,060337. describe* MI eleo- 
tria welding machine, which otabodie* n 
transformer and aUetrodrs aad means 
automatically operated from the Kite de¬ 
mit for stopping the welding action at a 
predetermined time so that the period of 
welding operation may be controlled 

Parcel Peet Issp rwveaseai .—The in¬ 
auguration of tbe parcel poet serviee 
promises to lead to various Improvements 
In equipment snd seoessortee, racks in re¬ 
ceiving snd delivering statical) and in tbe 
oar*, package* or carton* especially adapted 
for the receipt of the oummoditiee, and 
ready reckoner* for rates and the improve¬ 
ment* will no doubt lead In many other 
direction* a* the Ingenuity of tbe inventive 
das* is brought to bear upon tbe demands 
of tbe service 

As EdUsaa Phonograph Potest—'Thomas 

A Edison, assignor to Thomas A Edison, 
Incorporated, has patented, No l.OAO.a&ft. 
a phonograph In which tbe sound-oon vsying 
horn 1* directed forwardly from a repro¬ 
ducer in approximately a horizontal direc¬ 
tion, tbe chambers containing the born and 
reproducer being separated and the motor 
being located below tbe reproduoor cham¬ 
ber The structure is of a plusndng appear¬ 
ance and permits tbe nunpenamn of tbe 
sound-conveying mean* In a horizontal 
position sn that the loss of volume due to 


PATByg ; ATTORNEY* 


If ro. im sa iavsMfit* wUsh you wi* ts 

rs 

obttfaiaf pretrehsa. Rssm sssd sh s tshp-er a 


u Mat fra* era rsqasst. TUs taplaiBS sax 
1 msthoda, urns, *ta. i* ra*zrd to PATENT!. 
TRADE MARKS. FOREIGN PATENTS,***, 
All p*t*»t* twurod through us »rs fussWis f 
without oo*t to th* pstsotoa is tbs SCIENTIFIC 
AMERICAN 

MUNN y COMPANY 

»(1 BROADWAY. NEW YORK 
Brajwh OffiM. (95 F Stmt. WasU^toa. D C. 
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Pure Air Anywhere 
AM Summer 

Yw ewa in thai back room or 
b mmeot to stifling last summer 
that you gave it id as mutable 
during the hot weather. 

snjjtfsjnrt 

Ventilating Fans 

solve any rentilating problem no mat¬ 
ter how chficak. They force out all 
the bad as and blow in a cool, steady 
stream of fresh air fiem outdoors. 


i. F. STURTEVANT CO. 

Hyde Park Boston. Mass. 



FACTORY SITE.! 



Courtef Appeals DacMaaa^-Out of six¬ 
teen patent appeals In which dadsiou wen 
handed down by the Court of Appaab for tha 

Districted Columbia on Deoambor 30th, 19 12 , 
the decision of the Commissioner ot Patents 
was reversed in only two eases. In one ot 
theae, that of Pert! against Thoms, tbs 
deolswn of the Commissioner was reversed, 
and priority as to all counts awarded 
Pair! The other one-, in which the Com¬ 
missioner’s decision was reversed is that 
of Broune r Dyson, in which priority was 
awarded to Broune 

Soma AdJwheeled Patent*.—Patent No. 
709,716 for a dumping wagon has been held 
▼old forlaok of patentable invention in Leon- 
hardt v Lynch, 199 F , 700, while the Bron- 
nenkant patent No 730,824 for a bunion 
protector has been held valid and infringed 
In Fisher Manufacturing Company v 
Lawrence, 190 F , 799 The Town* patent 
No 848,140 for a steering whoei for auto 
vehicles hai been held void on its face for 
lack of invention in Towns teonng Wheel 
Company v Loo, 109 F , 777, the Jordan 
patent No 892.008 for apartment wall 
furniture has been hold not infringed n 
Marshall dt 8teams Company v Murphy 
Manufacturing Company 100 F , 772, and 
the Andrews patent No 897,613 for a 
toaster has been held valid and infringed 
in Andrews Wire & Iron Works v Wilson 
Manufacturing Company, 109 F , 798. 

Same Adjudicated Patents.—In A. R. 
Mosier A Co v l.uno, 20 Fed Rep , 433, 
It has been held that the Canfield patent, 
No 012,701, for an ignitor for gas, oil or 
vapor onginee, is valid but not infringed, 
inTheo J Kly Manufacturing Company v 
Fritaoh. 200 Fed Rep . 424, it has been 
held that the Hoffman patent. No 671,136, 
for a mop wringer, in valid and infringed, 
the Latham patent. No 707,934, for a pro¬ 
jecting kinelosoopo, has been construed and 
held not infringed in Motion Pictures 
Patents Company v Independent Moving 
Pictures Company uf America, 200 Fed. 
Rep, 411, it has been held in Ruud 
Manufacturing Company v Pittsburgh 
Water Heater, Company, 200 Fed Rep , 

440, that the Ruud patuiiL, Nu 701,400, 
fur a gas burner, was oonstrued and held not 
infringed and that the Ruud patent, No 
876,218, for a gas burner, was void for In¬ 
vention and that tho Ruud patent. No 
903,007, for a water heater, wss held valid 
and infringed, and in Williams Patent 
Crusher and Pul venter Company v Kinsey 
Manufacturing Company, 200 Fed Rep , 

441, it has been held that the Williams 
patent. No 039,776, fur an Improvement in 
pulverisers, is not void on ite face for lack 
of invention. 

Court Derides Against tha Taggart Del¬ 
ta! Islay Palest —Much interest is taken 
by dentists in the decision of the Court of 
Appeals at the Dlstnct of Columbia void¬ 
ing the Taggart patent, No 872,978, of 
Deoomber 3rd, 1907, upon a divisional ap¬ 
plication filed July 12th, 1907, of original 
application filed Janaary 12th, 1907 This 
decision, tho opinion in which was rendered 
by Mr Justice Robb, reverses the decision 
of the Supreme Court of the District of 
Columbia, which decision sustained the 
Taggart patent. Defense was made that 
the invention had prior to Dr Taggart’s 
invention boon taught, used and operated, 
at least two years before the filing of the 
Tsggart application far patent. The 
Court said that it was fully persuaded that 
the evidence shows beyond a reasonable 
doubt that for many yean prior to the 
filing of the application far patent the pro- 
osss of making patterns and molds for 
dental Inlay* and the like, as expressed In 
tbe daunt, had been pubUdy practiced 
upon many occasions and that it was of do 
' possible eonseuuonoe that by tbe us* of 
Dr Taggart's machine, gold inlays and tbe 
like might be produced more nhaapiy and 
rapidly than they were produced by deo- 
tfcits who had testified In tbe case. Tbe 
’ Court goes on to sey that the ert of prodee- 
iag motel testings by intent of a maid 
fanned of a wax pattern Is very old, was 
practised by tbe anatauh Greeks and 
JbMuus, attend niy n**d ht tbe mi**' 
Mtefim psu d sdn g ttftMir-W* k know* 





I F you could buy a barrel of anything 
which would increase the light in your 
factory 19 to 36 per cent, wouldn’t you 
seriously consider the purchase? 

You would figure at once the value of that extra 
illumination, in reduced lighting bills and in- 
creatcd efficiency of employees—and then ask 
the price of the barrel 

That is a fanciful way of putting our proposi¬ 
tion, but it is all fact, nevertheless 19 to 36 
per cent actual tncreate in light (depending on 
the present condition of your ceilings and walls) 
is what you will gam, if you paint the interior 
of your factory with 

RICE’S 

MILL WHITE 

Rice’* Mill White is an til paint, not a cold water mixture 
It gives you a glossy tilc-ltke surface which captures every 
ray of light entering the room and reflects it down on to your 
machinery and into previously dark cornera of your plant 
Read what the Kellogg Toasted Corn Hake Company 
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Our wonderful natron is an ever-growing, ever-pro¬ 
gressing one We have planned, we have dug, we nave 
plowed, we have builaed, we have mined, we have 
made and we have sold We have neither inherited 
our wealth nor have we laid tribute upon weaker na¬ 
tions. But behold! We are the richest of them all 

Such is progress—the spnt that has made tha nation the 
leader of nations. 

Progress demanded sooethaig lo replace "Old Dobbin," and 
American genius replied with the first crude automobile Thu 
evolved into the modem motor car, powerfj and missive— 
its very hugeness making it swerve and ibd, endangerng We. 
So Progress demanded a sale-guard Came the often-inade¬ 
quate metal studs, and the first far-hom-satafactory rubber 
knobs. And Progress called once more 
Then was invented the Repubbc Staggard Tread Tire, the 
hre that gave a real protection against sloddrig, an-ail-to-be- 
desired brake control, and a much-mereased mileage—truly 
The Tire Perfect 

And Progress looked, and was pleased 

THE REPUBLIC RUBBER COMPANY 
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GOLD MORTGAGE 
BONDS 

DenoreUaden. i * 100 , * 800 , * 1*00 
Protected by Truat Mortgage 
Intareat Payable SankAasaafly 

OTWougUj acad by lbs setusl vwasr- 
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& «a"SC£L'' iSJftC Va* 
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A Trade-mark PtcMea —In tbeeaaeof 
u ports United Roofing end Manufactur¬ 
ing Company Mr Commissioner Moors 
has decided that the word “ Lakeside” was 
bsid improperly and refused registration on 
the ground that it la a geographical term 
In his decision the Commlsiuoner nailed ate 
tec toon to the fact that there arc sixteen or 
seventeen post nfHina In the United Stale* 
called l-akeade, l>ut none of these are well 
known places and the Commissioner says 
that he oaonot agree with the holding of 
the examiner that it is probable that an 
ordinary person would regard l^skoside as a 
geographical term hut believes that the 
word would bo regarded as fatiuifiil by a 
Urge majority of oiwervere and therefore 
decides the mark to be registrable 

Trade-Bark Oppositions.—Iu The Irish 
Industrial Development Association v 
Barrett, the (’ommissloner of Patents fol¬ 
lowing a number of eases, such as Lang v 
Green River Distilling Company, Natural < 
Food Company v Williams, and Johns- < 
Manville Company v American Steam ] 
Packing Company, has held that it is not • 
necessary in order to sustain an opposition I 
that it should appear that the opposer is 
entitled to register the mark, but that it is 
sufflmout that the mark should hove been 
used In some manner analogous to trade¬ 
mark use aud that I ho opposer has stinh an 
interest therein that he would sustain or 
be likely to sustain actual damage bv the 
registration uf the trade-mark by another | 
Copying a Trade-mark la China - The < 
Shanghai Oatl// Africa tells how, at the | 
mixed court in Hlianghal, which has juris- , 
diction our Chinese residents, a China¬ 
man, Tsi Yuin-laen. was charged with soli- f 
log goods to which a false trade-mark had 1 
been apphod, the false trade description 1 
being that certain bozos containing soap | 
manufactured and sold by the Chang Sing , 
Woo Ku Company (Limilod) bore the name < 
aud stamp in English of soap manufac¬ 
tured liy W Oussoge, for which Mr C R 
Bur Id II is the local agent Air Burkd) < 
stated that he saw the boxes of snap on a 
barrow, and recognizing the trade-mark ’ 
had the man detained by the police Hin 
firm were the sole agents for the minufao- 
turors. A stencil of the trade-mark was 
found m the factory, and there wore 211 
boxes of soap tliere bearing the trade-mark 
The defendant waa fined *1U0, and lb* 
oourt ordered that the boxes already ■ 
stamped with the stencils, he oonAscated 
_ Had we some suob summary punishment 
for trade-mark infringement, in this coun¬ 
try, there would lie less trade-mark piracy 

l A Peculiar Trade-mark Condition.—In 
j. a recent decision by the Commissioner of 
Patents, it appeared that a registration 
■ certificate was issued in 1008 to “The 
American Rolling Mill Co of Middletown, 
Ohio a corporation organised under the 
laws of the State of Ohio" upon an applica¬ 
tion purporting to be filed bv tuch nom- 
_ pany Inter application waa made "The 
American Rolling Mill Company" for the 
eanoelUliou of the registration, which ap¬ 
plication stated that the registrant com¬ 
pany U a corporation organ hod under the 
laws of the State of New Jersey and under 
the laws of no other State and that the 
statement that tho company was organised 
under the laws of Ohio was an error doe to 
accident, inadvertence and mistake. After 
dun proceedings an order was duly entered 
by the Commissioner of Patents canceling 
the registration An application was filed 
by "The American Rolling Mill Company, 
a corporation duly organised under the 
laws of the Bute of New Jersey and located 
and doing business in Middle town, Butler 
County, Ohio," for the registration of the 
same mark and the Examiner of Trade 
marks has refused registration on the last 
application in view of several registrations. 
The petitioner then sought to have the 
original registration reinstated. la denying 
soeb petition, the CemmMoner suggests 
that it does not appear that the petition 
could obtain any legitimate benefit born 
such a registration, that it it believed the 
Comia tipoee had ample warrant ter ean- 
aelUg Vho regkaatiea bbt tint be hap ae 





Why build your factory roof 
more than two indie* thick? 

Concrete roofs are admittedly the highest 
grade of fireproof roofs. The* great weight 
and reeufttng (ugh cost have been the only 
objections urged aganst them. Were it not 
(or there two (actus the concrete roof would 
be now—as it » destmed to be n the future 
-the universal fireproof roof. 


W*h Self Sentemg you can budd a strong, 
light concrete roof two inches thick You 
can budd * without form work or centering 
of any load You esa awly ted ocooowraHr bod 3 

roofs of «r discus—p«cWi. do». saw tooth o. 


Rmfarcja^andjpmml fe 


Tha General Fireproofing Co. 

YO “ohto WO ’ 



■PVENUS 

Rerfect Bencila 

VENUS Pencil Superiority \ 

'FREE SAMPLE I 


BRISTOL'S RECORDING 
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12,500,000 Remington Letters 

mailed in the United States every business day in the year. 

Im't that the uimr to th« question, “which machine P “ for your office f 
Throtqjhmit the world Remington » a aynonvm lot typewriter efficiency It la the voice 
of the humneu world 

Remington 

Typewriter Company 

Oew r yara t a d) 

New York and Everywhere 
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W^oOOoajmnis ,> 

HoTtferTop 5 ^"* 

The Shaving Stick de Luxe, 
the latest and greatest achieve¬ 
ment in *shaving comfort and 
convenience. 

The'‘Holder-Top’’Shaving Stick is firmly 
fastened in a neat metal cap that also serves 
the top of the box When in use, the 
fingers grasp the metal 
holder and do not touch 
the soap. When not m 
use, the stick stands firmly 
on the holder top, or can 
instantly lie slipped back 
into its handsome nickel¬ 
ed container Williams’ 
HolderTop Shaving Stick 
not only combines all the other good qualities that have made 
Williams’ Soaps famous, but it is the most convenient, eco¬ 
nomical and sanitary form of shaving stick 

FOUR FORMS OF THE SAME GOOD OUAUTYi 

Williams’ Shaving Stick 
Williams’ Holder-Top Shaving Stick 
Williams’ Shaving Powder 
Williams’ Shaving Cream (in tubes) 

SPECIAL OFFER 
Men’s Combination Package 


Ualgae Dwabj—t m Fewer. 

One of tin most unueual power plants 
, la located at WUUston, North Dakota. 
Here the Reclamation Service 1* opera tins 
a large coal mine, delivering the lignite 
to a neerb} power plant, where power Is 
generated and transmitted to the Mis* 
aoorl River near Wllllaton, about atx 
miles, and Bp ford, 34 miles distant. At 
these points are floating barge* upon 
which are set the Urge pomps operated 
electrically The barges are attached to 
the bank by flexible pipes capable of be¬ 
ing extended or shortened to meet the 
shifting of the stream channel In win 
ter these barges are hauled up on the 
bank out of the way of toe damage. 

The Street Car Ambulance 

(OmtcluM from pagt lit.) 

Unite over the street car tracks of any 
city The ambulance was built for a 
street oar company In Urusll and will 
operate to and from I he outlying hos¬ 
pitals lu (bo city of Ilahla, acorns to 
which caunut be nudity reached by the 
ordinary methods used lu bringing 
patients to hospitals. 

The car Is divided Into five conns*rt- 
luents, pro* Idlng u nurse’s room Just out 
side of each hospital room, and a fuml 
anting eoraiwrtment in the center 

The enr Is to tic used for contagions 
disease lmtlenta as well as others, and 
for this reason the designer hud to use 
consldcrahh originality lu order to locate 
the fumigation comportment so Hint it 
might Is* easy of screw*. and at the same 
time Isolate the pHtlent from the em¬ 
ployees of the car The fumigation com 
PHrtment Is located in the center, Is not 
of easy access to either hospital room. 



annde ms Colossi ■ 

. doltor of hoots v. oS She barf tbo ummn th* ceegb 

r.b* sot aloes. Two hmrfmd now ihowu k At 

. PHOTOGRAPHIC 
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Every precautlou has been taken by the 
designer to prevent Infection arising from 
such n source and to this cod In place of 
the ordinary cord bell an electric bell Is 
used. 

Latent PrcMtore in Rock Strata 

A LTHOUGH all underground borings 
such as mine gallerias are subjected 
to the effects of the weight of overlying 
strata aa a natural coBeeqoence, It ap¬ 
pears to be found that the effect* which 
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~f*w» of the Uevtn mine* In France I allowed an abnormal pressure at various 
faadfi m ip * Observation* on thin subject level* under ground, nud at other points 
While mine tnnnela were being pat he found very grout pressure* at small 
through, or shortly after, he noticed slow depths, aud on the contrary low pressures 
movements of the ground which cannot at gnat depths. Couslderlug various ob- 
always bf accounted for by the simple nervations, he is led to Iwlleve In a latent 
wdght of overlying earth. Certain places pressure In risk utrutu 


The Problem of the World’s Oil Supply 
Cnaanhi On Product of Agca In n Year 


A Industrie* which rely upon oil as fuel, handling generally with due eousldera 
lunation of the possible exhaustion of tlon of the rest riel Ions existing ns to slor 
world's oil supply deserves the grar age, aud the nsnlt may lie summed up In 
gonslderatlon. There Is every lndlca the statement Unit the committee nrrhed 
that vro are face to face with this at the roniluslon that even If the reside 
IblUty In the oU districts them tlouu were reduced nud transport cheap- 
■ the cost of crude oil has so risen rned, gasoline might, and probably would 



regards that 
to show signs i 
ha nation, aud ut the present moment In 
that district, which yielded those floods of 
oil, only barrels are now obtained where 
the yeld was hundreds of tons. Tbo 
Baker Field, too Is showing signs of ex 
banation. The Texas Fields have been 
opened up. and supply Is rising, and also 
the California Fields. tbeao give the sup- 
pUas to America As for the whole world's 
production, although It has been doubled 
within the last ten years, this result has 
only beeo obtained by the moltlpUcatlou 
of Well* not twice, but twenty fold, and by 
tha opening up of new oil fields. Rut In 
spite of this. It would seem that the sup¬ 
ply cannot heap pace with the demand. 
Than la no Indication that the present 
high prices will be lowered. They may 
even Increase. Meanwhile the oil con 
sumption of the world la growing at an 
tuormnua pace. Gasoline, which a quar¬ 
ter of a century ago waa regarded almost 
as a waste product, is now lu such great 
dram till that In Bugland alone, which 
«■■■««■ only one thirtieth Of tbo tout oU 
sandy of the world, the consumption hen 
doubled during the last four yearn, eighty 
wining gallons having been used In 1012. 

In these clrounwtanoe*, therefore, the 
problem of finding suhstltutee for the 
ttnde of oil lu greatest demand becomes 
Of tha first importance, Gasoline, which 
f*<a U gh* qll, la st present the moat 1m- 

»x-v£s/ssrs 

the* comddsretiew bore H 

55«r*p«ra 


(gasoil 
10,(100 

aud 00 |H?r cent lieiiitole to Hare u caior 
Iflc value of JOooo British thermal units 
per pound, nud taking petrol (gasoline) at 
714 pouuds |ier gallon and benmle at 8,8 
puuuda per gallon, inis gives bensole au 
advaulagc of JO |*r cent In calorific value 
o\er petrol in million, hence the Inc res red 
mileage " 

As against tho optimism of this inrt of 
the report wo must set the facts thst the 
preeeut supply of bcnsole U so small that 
U stands no chance of rivaling gHsollim, 
aud that no evtdioce Is yet available as 
to what are tho true commercial pusslhin 
ties of Increasing the supply of heuxole. 
It must not he forgotten that the produc¬ 
tion of benmle from coal involves coking 
about half n ton of coal to get a gallon 
of henaole And If beuiule Is (o taka the 
place of gasoline It must be produced by 
the millions of gallons, which means that 
a market most be found for the corre¬ 
sponding millions of tous of coke. Theee 
are questions which have yet to be In- 
vgettgated, and it Is hoped that with (be 
pobttoatlan of tho third report of the 
Pqtjrot Committee wc ihalV know exactly 
Whets me stand. 
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This Picture Shows 

how a tingle coat of Lowe Bro¬ 
ther* Mill White lightened a 
ware room fimihed with plain re¬ 
inforced concrete It* co*t It 
more than covered by the increas¬ 
ed light. . 


Mill White 

ha* great covering and light-re¬ 
flecting power, admittedly a re¬ 
markable product in quality and 
results. It it alto economical at 
it hat a high spreading quality 
and wear* for yean. Gloat or 
flat Amah, and may be anted at 
desired 

Lowe Brothers Mill White 
will make your buildings light 
and aanitary, and increate the 
efficiency of your men 
Write ua about your iwinting and 
decorating problem* and lit u* ipccdy 
the finUhe* scientifically adapted to 
your need* There ■ a lame Brother* 
Faint, Vamiah, Enamel or Slain for 
•vary purpose Aik for free booklet*. 

The Lowe Bros. Company 
474 L Third St, Daytee, OUe 

Mar Talk Stem CUaaf* bn* CIS 



to the croiluUly of Ignore ut student 
throughout thin und other eountiieit un 
dor high Honuillng immee mill under thi 
ehelter of < hnrti re grunlwl liv the gen 
era) government A Ml) now liefore I 'on 
grtiw ulnie to correct tide situation 

A New Study of Putrefying 
Bacteria 


engaged In observing Ibu action of various 
microbes III putrefilng mpat or milk, mul 
comimroM the effect of different bacilli 
uim)u Hlliumlnold matter In bln late ex 
lierlinentN he makes use of the leading 
meat putrefy lng mlcrolie* sucb an II pi r 
fringans, H proUas vulgus and otburs. 
A* to the matter to lie attacked, thla la 
prut etc matter, aucli aa albumen from 
blood, eggs or pltmta alao fibrin, caaulu 
etc. besides food* mich an lean meat 
white of egg milk cheese, and many 
other product a. The leata under microbe 
culturo In large gtu*H bnllw laated om 
month Ilia talilea allow that I he greatest 
action la given by (lie anaerobic hncillt aa 
B pvtrlflcus and the two bacilli taken 
from Intestinal sources the B simnigcm 
and coUcogenr The effect of the per 
fringuHM la leas murked ospocLnlly with 
albuminoid matter used alone but hydro¬ 
carbons put aloug ullh thla will Iui.reuse 
the action, aucli us sugar or startle Of 
all the mlerolsw lie used only the /notes* 
produced Indol and the pit fringe ha lndol 
and phono! None of them formed toxic 

New Fibers for Textile UaA 

F ABRICS known by the general name 
of vegetable silk are now being made 
from a number of legetnble fillers, and 
owing to recent researches this immlier 
la likely to Increase before long The filair 
known ns km|uk has been In nse for some 


At Cbemnltx. Uormany, the manufacture 
baa boon going on for several years past, 
and the kapok fibers are first put through 
a chemical treatment before spinning Into 
threads. The kapok fiber comes from the 
plant known aa Cribs pcplondra, but it Is 
uot the only source of vegetable idlk for 
In fact the same works is malting use of 
the “akon" fiber, this being taken from 
th* plant Caintnpi* grocer* and the like 
which are of common growth In Indio 
the Rally archipelago and east Afrtcu 
Good results are also obtained with the 
fiber* of the CMorucoBon Wkftsi, a vine 
growing In the region of AmamL Another 
aooree of fiber Is the material which our 
rounds tbs seeds of th* trickeria elastics 
and others, and by a proper treatment 
throe can be made up Into thread* which 


; thi* work by hand when you find out how much it 
to you while eo occupied 

c* per day An office boy, with the ADDKK8S- 

,_than half an hour And the AUDRhSSOGKAPH 

, ir addressing envelope*, circular*, letters etc , but al«o lor hllmg custom¬ 
er* mines in on statement* and bill*—printing employe* name* on time clock card*, pay envel¬ 
ope*, pay check*, piece work ticket*, pay roll sheets end other form*—addressing shipping tag*, 
dividend checks, notices, and, in fact, everything Irequcnlly addressed to a regular lut of nemr* 

Let Ua Show You How To Eliminate Waste Effort In Your Office 

Tell ua about the lift of name* you frequently address. 8end ua sample* of your form* Tell 
u* how many you have on your list Then we can prove to you m dollars and cent* just how 
profitable the ADDKI 1 SSOCJRAPH would prove in your office 

“'“ttM'sKT * ADDRESSOGRAPH CO, 907 W. Van Berea Sf CHICAGO 
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Correct Sfy/ee For Men" 


For authentic style, painstaking workmanship and rich¬ 
ness of finish the von Gel Hat is unsurpassed All 
that best dressed men demand is embodied in its making 
Men who know value, who insist on quality plus wear, 
accept the von Gil Hat as tht standard 
Aalc your dealer for a Von Gal made, whether aoft or stiff, and 
you’ll find the fit comfortable, the quality right and the ahape just 
auited to your personality Guaranteed to be entirely satisfactory 
by both dealer and maker 

.£«* MgTO, mslBkt —St wrist m. —re . AddfSetaewr pots* 


We art Mahtn of thm 


Cmhbratmd $3 Hat 
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Munn A Co, Inc., 361 Broadway, Now York 

Hi* Killlsr I* alw*jra ctut to rent,* tor UMliatlM lllaatntad 
■rltrlni on aolijocU of tlmrlr IntorooL If tl» plioVafrmpU* oro man, 
lb* OTIiclM filial and llw fart, mil lit lit if (lie contribution, will 


The purimnc of thin journal it to record aeeuratelg, 
limply, and intcrmtingly, the world's progress in scien- 
tifie knowledge and industrial achievement 


A Problem of Notional Proportions 

T HE flood* In Ute upi*-r watershed of the Ohio, 
with their <mglc accompaniment of MitfferliiK 
nnd wtde*|ireud ruin, Will have carried with 
them n large compensation If flier prove to thl* luifloii 
that the qneat ton of the control of the Mliwlrwlppl lllver 
nnd It* trlbutarlen 1* broader than any State or com 
munlty nnd flint It mint be faced and maatexed by the 
nntloii at largo ' 

If unyomi anka ulty the Federal Onrurnment should 
lie urged to take bold of Ihl* problem on a national 
Hcnle and mumme full rexlioiuilblllf) for the time and 
InlHir nnd grenl coat Involved In obtaining complete 
control of llte Mississippi River, nuroly It la HiittlOeut 
to remind hlui that the ilralunga basin of thin grout 
river cuver* forty-one per nut of the total urea of the 
I lilted Htale*- A line delimiting the frontlera of thl* 
area aturt* on the I/iuIhIuuu cuaatllne, mvee|M weaterly 
through Texan, and fheu northaeaterly through New 
Mexico, Colorado Wyoming Idaho nnd Montana, 
awing* acrons the CuimdUin lairdcr Hue to rc-i lifer the 
1 lilted Staten In North Ihikota, then jaimex oil It* oust 
irly la-nrlng through South Ihikota Minnesota Wlscou 
aln northern lllluula, northern Indiana, Mhldgau. 
Ohio, and even awing* into New lurk before It |m**e* 
on Ita southerly hearing through IVmisylvanln, Virginia, 
North Carolina, fleorglu, and \hdiainii anil llnally 
reachea the Uulf again through MIhmIhhIpiiI and lamlal 
ana 

If wo except the arid regloua, every square mile of 
thla vaat territory coutriliutea It* quota, lav It large or 
Hinall, to tlinan flood* which, with laralntuul regularity, 
overflow the twenty million ucrce of land which lie be¬ 
tween St Louis and the tlulf 
True It la that name of the flood*, such as tlutt which 
a few wceka ago devmvtated the upper valley* of 
Ohio, and la to-day threatening (he lower region* of 
Hie Ohio and Iho Mississippi, un compnrellvnly local 
In their origin and effect, but tlila merely tailnta the 
moral that any adequate trealmeut of this Ntupeudomt 
Iiroblera must lie I tuned upon the liroadeat kind of a 
Murray of the whole situation, In width every possible 
ngeney which may lie oonlrlbuttiry lo disaster Ih lu 
veallgalcd. 

The drainage Imaln of the illnidHHlpiil River cover* 
l-MUtlflO aqua re mile*, and of thla totul the Missouri 
ha sin covers 1Q7 100 square miles, the (Hilo twain 301, 
700 sqnare allies, the Arkansas basin. ISU.H0U aquaro 
intlea, and the u|i|ier Mississippi basin, lying above 
the Junction with the Missouri River JOfUKXI square 
miles. In the Red Haaln are 00,000 square miles and 
llie (mitral Valley lying between the Missouri River 
mid the (lulf of Mexico, covers 00,000 square miles. 
Yltlmugh the Missouri hosln is by far the largest, it 
Is cunqia rati rely a dry region, nnd fts rolnfall 1* mud 
i ride The Ohio Iwslu omatltuliw the gone of heavy 
pre~l|illatlon anil allhongh lu area It Is less than 
half as great ns (he Mtmnurl Imaln It Contributes about 
three times as mueh water to tlie Mlsalmdppi River dnr 
log the year Moreover, t lie re Is apl lo Is* a wide dif 
forence In the various basins between ihe rainfall and 
the run off The Missouri basin, for Instance, whore 
Ibi soli la sandy and highly absorbent, and the winds 
are dry, delivers a much smaller percentage of Ra 
rainfall to the main river than does the surface of 


the Ohio Valley Thus the Missouri has an a muni 
rainfall of 10,0 inches and a run-off Into the river of 
but 12 per cent of this. Of Its annual ralnfaU of 84.7 
Inches the upper Missouri delivers lint 27 per cant to 
the river The Ohio basin, on the other hand, with an 
nun uni rainfall of 48 Inches, deliver* 30 per cent of 
thla Into the river 

It will be readily understood from the above com- 
imriaoti that If the levee* In the lower regions of the 
river are to lie assisted In their work of keeping the 
flood within Its banks by a system of reservoir* at the 
heed water*, the most promlslug Hold for Investigation 
I* the npper reechea of the Ohio, aud Its tributaries. 
It is, of course, doubtful If any system of control of this 
kind could cope with such a four days’ rainfall aa 
caused the recent floods, but It might greatly mitigate 
disaster, and It 1* for the Federal Government to under¬ 
take Immediately the necessary survey* to determine 
what can tie done along these line*. 

That the rapid ilenwlatlou of our farads has In¬ 
creased the total volume and the speed of the run-off 
Into the rivers during heavy rain* cannot be dla|iuted 
This suggests that any movement for Federal action 
should receive the hearty co-operation of the powerful 
Interest* which nre working for forest preservation and 
for the reforestation of denuded lands Also, If the 
Government Investigation should show that reservoir 
construction would materially assist in Ohio and Mis- 
Blaalppl flood prevention, the Reclamation Service 
should prove to be a powerful factor In the new move¬ 
ment Furthermore, thl* would bo the time to draw 
up a definite policy with regard to the preservation and 
control by the Nation of lta water powers. 

If ever there was a great National undertaking which 
called for intelligent co-operation and thorough or 
ganlsnllon, It la to be found In tho control of oar great¬ 
est river 

Above all, fenigma should avoid hasty and 111-con 
sidered action Tho problem should bo considered from 
tbe broadest national standpoint', aud Iho Anal plan 
should 1st agreed upon, only after this groat question 
has been viewed from every possible standpoint aud 
submitted to tlie highest technical Investigation 

Finally, whatever may bo done, let It never bo for¬ 
gotten that liy far tho most Imimrtant and pressing 
obligation Is I he completion ns early a* Is physically 
possible of tho system of lovoes and revetments 
throughout I he full length uf the rivers affected. 

The Thousand-foot Ship 

N UT mo very many year* ago, that distinguished 
naval architect, the late Htr William White, 
surprised Ilia world by stating that if the con 
dltiuni of transatlantic traffic called for a 10OP-foot 
ship, It would lie jierfpclly practicable to build and 
operate a vessel of that slxe. Few of un at that time 
dreamed that there would ever lie a call for such a 
huge vessel, yet so rapid Un* lieen tho development of 
transatlantic travel, and so lndu*trlou* have been tho 
dock and harbor commissioner* on both aides of tbe 
Atlantic, that not only Is accommodation In tho way 
of channels and piers being made ready for such a ship, 
but thanks to Iho enterprise of the steamship com 
P*nlea, the 1,000-foot ship Is within sight The launch 
of the ’Vaterland” (furmerly known ss the Korops”) 
for the Hamburg American Line baa carried the trans¬ 
atlantic liner up to within fifty feet of the thousand 
foot limit suggested by Hlr William White as a remote 
ptaadbllHy If we remember rightly, bis statement 
was made at the lime of the appearance of the White 
Star liner Oceanic, the first ship to exceed the length 
of tbe ‘ Great Eastern” (602 feet) aud the first to exceed 
the limit of TOO feet HI nee her appearance tbe pro¬ 
gression has been rapid Hhe was followed by tbe 
"Adriatic,' 720 feet over all, the "Lusitania " 700 feet, 
tbe “Oceanic," 882*4 feet, then by tbe Imperator,” 
080 feet, and now by this 930-foot ship A third Tea¬ 
sel I* bonding upon the doclu it Htettln. Hhe 1* to 
he larger than the ’\aterland," aud If her length la 
Increased only by tbe freeboard of tbe ' Y aterlaud” at 
her ntembeud, this ship will hare the distinction of 
being tba first 1,000-foot vessel 
Froqoantly the question la asked, what Is tbe limit 
of practicable rixef How big will be tbe liner of tea 
or twenty years hence! In reply It can be confidently 
said that tbe physical limitations nre those only of the 
depth uf onr eulranee channels and the length of our 
harbor piers. Judged from the economic standpoint, 
from tba point of view of revenue earning for tbe steam¬ 
ship companies, there t* every Inducement to build 
these transatlantic liners lu ever Increasing sixes, pro¬ 
vided Of course that the speed be maintained within 
reasonable limits. It may be broadly stated that tbe 
larger the ship, the teaa tbe coat of carrying a given 
number ot pessengerstand a given tonnage at freight. 
Tbe same principles Whtcti have led our railroad*' to 
build BO-ton cars and 800-ton locomotives encourage 
onr shipbuilder* to produce vessels 1,000. f*et or mom 
In length. 


Why W» NMittAarlal Net* 

E ver Since the record St-bopr flight of the sew 
German naval Zeppelin airship <m October 28th 
and 14th, 1812, In which, by the captain's own 
admission, tbe airship traveled a distance of 1,007 adtoo. 
the British military authorities have been greater Ml 
tatsdL At about 1 A. M-, on the morning of OutobeffMth, 
1812, a large dirigible was seeu over Hheerusea, the 
military ontpost near the month of tbe river ThamesL 
Tbe airship Is known lo have traveled to the Island 
of Heligoland, In the North Sea, aud theuoe along the 
German const, after which It circled hack to Barite. 
Notwithstanding that tbe weather was foggy, tba Cap¬ 
tain was In cominnulcatloQ by wireless with various 
point* In Germany throughout the entire voyage aad 
was able to calculate his position from hi* known jroaad 
and from the direction In wbtoh be traveled. Bjpfcm 
carrying fuel enough for a 30-hour flight tba «jfed|lp 
had an extra lifting capacity of two torn avallablOday 
for ammunition. As there 1* no longer any doubt dhont 
the havoc that can be wrought by bombs dropped van 
aeroplanes and airships, the British War Office Was 
greatly stirred by the reported appearance of thla air¬ 
ship, and England's Minister of War ha* set to work 
In aerions earnest to secure a suitable air float tor the 
Island Kingdom 

Tbe descent, on April 3rd, after a flight of some eava n 
hours from Friedrlchshaven, of the latest German 
“Zeppelin IV" on tbe parade ground it LunevlHs, 
France, as a result of Ita becoming lout lu the clouds 
at a height of some 10,000 feet, affords further proof 
how easy It la for an airship to start In one country 
and laud In another 

The announcement of a prise of *30,000 by tbe Lorn 
don Dotty Uail for the crowing of the Atlantic In an 
aeroplane within 72 hours has brought to the attention 
of tbe American public the possibility that a modern 
Zeppelin might cross the ocean and attack this country 
In (law ef war The latest Zeppelin airships with four 
motors nre credited with a speed of 00 mile* an hear 
In still Sir, and If one of these reached the altitude In 
which a favorable wind was found. It Could probaMy 
cut aevoral hours off this time. This would mean that 
after crossing the ocann Inside of a day. the airship 
could attack cltlea such as Portland, Me. or Boston 
Maas., and fefnen across the Ulnntle without replenish¬ 
ment of fuel IL would 1st an eusy mu I tor, howerer. to 
hove warship* convoy the nlrahlpa and carry the neoee- 
Bary Bnppllea of fuel and ammunition The refueling 
of a Zefipcllii from a collier has linen accomplished mv 
era I time* In the North Hen without any difficulty 
Now thnt both the army and navy of the German 
Empire have ordered twenty hng» Zeppelin* and tau 
Hctintip-lMiui dirigibles. If would be well for Congress 
to consider whether it would not be wise to under¬ 
take tho construe!Ion of a dirigible of large else for 
experimental work, and make u generous appropria 
linn for an u|Mo-dutu aeroplane fleet. During the 
last live years Germany. France and Russia have spent 
g28.noo.onti. *22,000,1)00, and *13,000 000 in the order 
named for aornnnutle* Italy, Austria, and England 
have *pent eight, Ave, and three millions, Bslglias. 
two, Japan, one and one half, and Hpoln. *380,0*0, 
whereas In the 1 tilted Stated of America, only $488,008 
baa been expended and we have to day lea* than a 
score of aeroplane* and one ont-of-date dirigible, aa 
against tbe large and efficient fleet* owned, respectivtdy, 
by France and Germany 

Potash Fertilizer and Froat 

E XPERIMENTS made In France by w Gffita 
show that potaah fertilisers bar* tbe property of 
protecting crop* against damage from fraffi. 
In order to show what results are obtained in fllffertnt 
cases he proceeds aa follow* Three arena of a qdar¬ 
ter of an acre each were sown with rye. Thu drat area 
did not receive any fertiliser, and on tbe second aad 
third there waa spread 2(10 and 180 pounds, raappn- 
tively, of the fertiliser known aa “kalnlte." Attar a 
period of heavy fronts It was found that the ground. «f 
tbe area which was strongly ftrtlllaad had not bsgn 
frown. The second or lees fertilised area was mueh 
lass froxen than the untreated field. Tbe author caa- 
olden that thl* effect is no doubt due to tba saline SQtu- 
ttaa at the surface of tfie soil. However, he flnda that 
the sprout* on the strongly treated area Wnr#)e*s flour¬ 
ishing than the other*, and tba leave* — mod to Jim* 
loot a considerable percentage of enter by plaamotyffia 
But daring the thawing period, tbe pathokmkfil «rw 
tmns disappeared and tbe -ptant showed a rapid had 
vigorous growth. On tbe contrary, on the fion-trmpd 
area tbe effect* of tb$ front wee* shown by a yaUew- 
ing Of the leaves. As 1* tampi the damage caused M 
fraestng is doe te tbs fa* that tps water eqatatoa* Jfi 
the lstsc-o»U»lar spjtem dsd tw ffi r dip tiasaro tw a teg* 
*M salon due to attazuat* tneidfig and inttftg. The 
fertiliser temporarily raoovea a great part of >• 
water from tha plant, and tfios baa tha offset of dtiiaa- 
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IMlMtaktatUMl C — p tatad ^-ay tU(tiM 
trains should bs running over (ha Loetaekberg railroad, 
whisk Joins Berne with Brief, the last mil having been 
laid on the 28th of February ThJ» read opens a new 
highway between the north and south of Europe by 
way of the Loeteehberg and Simplon tunnels serosa 
the oantral Alps. By tha new route the distaaoe bom 
Caiaia to Milan will be 075 miles, which la shorter by 
eighty miles than any existing rente, 

A Baeard Spring Tast,—During tha course of some 
recent tests of looomotive spring steel made of vanadium 
steel, a flbsr strength of 284,000 pounds per square 
inch as tha elastic limit waa developed. This, as far 
as our knowledge goes, constitutes a record for locomo¬ 
tive spring steal Carbon, oft-tempered spring* showed 
an elastic limit of 101,000 pounds, chrome-niekal, 
spring-tempered springs, an elastic limit of 134,800 
pounds, and the chrome-vanadium oil-tempered spring* 
showed a limit of 200,000 pounds. 

Battleship with Fbar-gaa Turret—Multiple-gun tor-' 
rate are oertsinly in favor just now, for the French 
authorities have derided to adopt four guns In each 
turret for their four ships of the "Normandie” risss, 
which ere to be laid down this year There are three 
turrets, one forward, one amidships just abaft the 
smokes took*. and one on the quarter-deck. These ships 
are 874 feet long, 87 feet 7 inches broad, and displace 
25,200 tons on a 28-foot 4-inch draft The armament 
consists of twelve 13 4-inch guns and twenty-four 5 fl¬ 
inch guns. The armor belt is 12 yi inches In thickness 

f>MM Ctitl U kt ttidfid ImvcoaUe—As a 
result of the visit of the members of the House Naval 
Affairs Committee to Guantanamo, Cuba, and Panama, 
It would seem that the members are In favor of render¬ 
ing the canal impugnable, end placing a garrison at 
Panama of sufficient strength to prevent a hostile 
force from maldng any attack upon the canal through¬ 
out lU entire length Col Ooethals stated before 
the House Military Committee last January that a 
garrison of 26,000 men would be needed for this pur¬ 
pose This is a large force, but when we consider 
the magnitude of the interests involved. It does not 
seem to be excessive 

Satisfactory Bristles of a City Nataaaea.—'The 
imrrnsif-il introduction of electric traction for the 
suburban service of railroads, as exemplified in the 
elsotriJbatian of the Now York Central and New 
Haven rail mads, has led to the formulating of a pro¬ 
posal for electrifying the New York Central freight 
tranks bom the northern limits of tha city down to 
72nd Street This will give to the New York Central 
Railroad a better sort loo, and will solve the problem 
of the smoke and noise nuisance which is occasioned 
by the present open tracks of that railroad along the 
Shoreline of Riverside Park, New York. The Board 
of Estimate of this city has arranged with the New 
York Central Railroad to place its tracks in a subway, 
the surface of which will ho formed into a broad drive¬ 
way, the space between the tracks and the river being 
turned over to the olty to be laid out as a part of the 
Riverside Park system. The tracks will be operated 
electrically 

Csatfoesd Sliding at Culsbra Cut—On tbs night 
of March 12th to 13th the break in the eaat hank of 
the canal, opposite Culebra, which first moved its 
hank on the night of February 5th, again made another 
rapid movement downward and toward the canal 
The bottom of the canal, according to the Canal Round, 
was heaved up for a distance of about one thousand 
feet, to a maximum vertical height of about thirty 
feet, destroying five tracks in the bottom of the canal, 
and leaving only one track In commission Ths canal 
nngiitssrs are not dismayed, and they have shsa rt y 
placed steam shovels at work removing this material, 
intar when ths water is turned into this section of the 
out, the two new floating dredges will be ptased In 
ssrvioe and they will remove material at the rate of 
one million three hundred thousand cubic ysnfc per 


Oetmahus sad the Panama CanaL—It Is stated that 
the (hne models of Columbus's ships, built la Spain 
and mflad hem and exhibited at the 'Vorid’a Pair at 
Chicago in 1888, am to be exhibited at the Ftn u ms 
feeffle Exhibition in 1918. V tha plana *iw serried 
obi, ths fettle Waft wfll item Chicag o , pan dusso the 
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IMAM for a T ran e Id ent ic Ample— night— The 

London Drib Matt has just made an offer of *50,000 
for ths ftnrt ameptans whtah shaft ly acre— the Atlantic 
Ocean in either direction in 72 boon tuns. Tbs flight 
must be mads bet wee n England or Ireland to or from any 
point in the Carted States, Canada or Newfoundland 
This prise is iatsraatioaal sad may be competed for 
by all a via tors throughout the world It Is permissible 
to alight upon the water and take on more fuel if this 
eaa be arritoged for About a year ego there was a 
great deal of dbeuaetan regsrdln* the tnme-atlantic 
flight, but now that a rani prias has been put up »« 
believe that tha fight wffi be made. If not this year, 
at least In tbs' s em as* tf 1014. Saoh manufacturers 
as BUriot, HserfEumpiar, and Cot Cody have already 
announced thair in te n tion ef sompaflag for this prise 
A UUN Ms for fetht tandtas Constructs. ^ — 
The Daily Mail 1ms Siac sffM 828,000 fur the first 
aviator who shall fly amend Eaghtod, Scotland and 
Watas and as for aa Ireland, that is, within one mile 
of Kingstown Harbor, to 72 s n a s se utivc hours The 
masUnes are not sUowad to descend upon land at 
any point, but thay —? stop in harbor* for fuel re¬ 
plenishment. They are to be hydro-aeroplanes or 
flying boats sad net fond utosUnaa This prise is 
offered for British orils taan to t r add aviator* only 
Them two prise* are ths first big sums that have bwn 
offered for several yean to promote progress m avia¬ 
tion The Gould prise of *15,001) offered in this country 
three years ago had but one serious contestant, when 
the competition was to be held, last Fourth or July 
This prise was offered for a two-motor aeroplane, 
the type of machine which will undoubtedly be needed 
to aeoompUih ths transatlantic flight just mentioned 
Baeard Fflabt with a Faaseager os the Psriic Coast.— 
On Sunday, March 23rd, a fast flight waa made from 
Los Angeles to Ban Diego, Cal, by W L Honney with 
his Deperduson monoplane, carrying Miss Margaret 
.Stahl ss passenger The start waa made from Los 
Angeles, at 1 JO P M , and after a continuous flight 
of an hour and eight minutes, Bonney alighted at 
Ooeanside He started from this place at 3 10, and 
Anally landed to the south of Ban Diego, at 3.56 P M 
He had adverse weather conditions to contend with ou 
the flight and also became confused aa to his landing 
place because of a number of bonfire* that were lighted 
in the vicinity He was supposed to land beatd* a 
huge bonfire at San Diego As a result of his oonfusion, 
he made a had landing and broke the running gear of 
his machine The time of 108 minutes for the 112 
miles between Los Angeles and San Diego makes his 
average speed for the flight 62.22 miles an hour 

Record C ra ss — —try Plights Is Germany sad tbs 
Halted States.—By s strange coincidence, army in*n 
in Germany and the United States have recently made 
lengthy crose-oountry flights and broken all records. 
On the 30th ulL Lieutenants Canter and Bohmer, 
starting from Juterbog, near Potsdam, flew across 
Berlin and Lubeek and as for as Clnsa in Schleswig- 
Holstein They ware In the air 6 hours sod 9 minute* 
and covered a distance of 372 miles, thus averaging 
60 miles aa boor Ou Marsh 29th, Lieut*. Milling 
and Sherman at the Signal Carp* Achi Squadron No 1 
’ flew from Tens City, Texas, to flan Antonio, a dis¬ 
tance at 237 mftaa, in 3 brims and 20 minutes, nr at 
an avenge speed of 71 Srdre an hour Upon arriving 
at the latter rity, thay remained aloft for another hour, 

and breaking the existing American record by 31 minute* 
Two days later they flew hack to Texas City against a 
strung wind in 3 hours 60 minutes They used the new 
Burgess tractor biplane fitted with a 70 H 1* Kt nautt 
motor Both toe German and American flights set up 
new records for eross-oountry flights with a passenger 
•37AMA80 for a German Aerial Fleet.—The latest 
plans of the German Admiralty for a huge aerial fleet 
to accompany the warships have recently boon made 
public These call for an expenditure of $12 500,000 
to be spent during ths asst five years, while the appro¬ 
priation for army t rim— and aeronautic* is to he 
nearly 808,000,000. In a bW introduced into the 
Reichstag ou Marsh 20th, a large appropriation was 
made for tea naval dirigible balloon* of the largest 
size, eight of whieh an to be put in service and two 
to be held in reserve. To bouse these dirigibles, fifty- 
four doubts ravolviag helicon sheds are to he con¬ 
structed With this new type ef shed, the dlriglbW 
can be bousrt at any time, a* matter what the weather 
Extra shads ate 'to be beftt as a retarre KVty arm- 
planet (tUrtFrix for Mtitota* amt ftsateM for reserve) 
an to be buftt sad an to bw m — s e rf by a special corps 
of 1.452 ofiesn aa* to— Tbs total appropriations 
for ths Ere* at aataptatisa aa* fidgtatli i to be spread 
orar the yuan Mita IW* to l«t» — s o— « to *8,750,000 
for dirigibtat and <2390,000 far smit h —■ , while 81,- 
800300 aril* la daM (W *» fiaton aad 

man who mm fib stilts* TW Efcsfsato of three 

pew XsftpalM it aatiaatad at but tear ytara 


Automobile 

Aa AataatobUa Lamp Trimmer's Wag— —We have 

become familiar with the wagon having a high to war¬ 
like frame used by linemen far supplying electric era 
lights. Patent No 1,053,080 is for a lamp trimmer m 
wagon having an electric motor and controlling means 
extending into position to permit of it* operation from 
the top of the elevated or towerllko strut turn 

New Meter Fire Kstfae for Uerdlngen —A new motor 
fire engine recently has been delivered to the city of 
Uerdlngen, Germany, and under test su unusual caps* ity 
was demonstrated The apparatus is self-propelled hy 
means of a gasoline motor which, at i 200 revolutions a 
minute, develops 75 horse-power, the motor also drives 
a four-stage ot ntnfugal pump winch at approximately 
1,7(10 revolutions a minute yields as much as 500 gallons 
of water against a bead of UKJfett With missies measur¬ 
ing JO millimeter* in diameter jets of upward of 104 feet 
in height were obtained, the mauometer pressure being 
13 atmospheres 

Aa AstomobUe that Polls Itself Out of Holes.- In 

a patent, No 1,004,831, to Gay Victor De IVel of 
Crocker, 8. D , there is shown a draft appliance for 
automobile*, in which a windlass detachably secured 
to the bub of the roar wheel has a rope connected to it 
and led forward through a friction guide carried on 
the forward portion of the automobile with the from 
end of the rope anchored at a suitable distunee in ad¬ 
vance of the automobile so that the engine may operate 
to wind up on lbe drum and draw the automobile 
forward the machine liemg suitably guided on I hi mpi 
by the forward friction guide 

Cooling Pneumatic Automobile Tires. Andrew U 
Craig of Tarkio, Mo , lias secured two patents No 
1,049,1177 and No |04»(,7s wherein the pnrumalie 
tire is i-tsiled liv suilablt means winch o|>erate In seelin' 
a circulation of the cooling medium through the tire 
The cooling liquid which may bo salt water in summer 
or alcobnl in winter, is rirrulated bv a pump operated 
from Ihu wheel through an air-coolctl radiator and 
through a cooling tube in Ibo tire in such manner as 
to maintain a sufficiently low Umpcralure to prevent 
ovirhcaling the tire thus preventing blow-oul* likely 
to result from the ovcrbiatmg and eonaequent expan¬ 
sion of the air in Hie tin 

Commercial Vehicles Is Munich —The city of Munich 
IB putting in serv ice a manlier of posn r wagon vans 
for lrans|Nirling wounded horses Bui li wagons can 
also carrv eight or ten prrsons seated and in order 
to lake in the horse, a platform is swung out from 
the hack end so as to run down upon thu ground The 
hone is strapped onto this platform and the whole 
is run into tin, van by the urn of a motor-driven wind¬ 
lass. Means are also provided for eonveying the horse 
onto the platform from thu strut l in the best way 
The new Saurer vans are lilted with 30 horse-power 
gesolln or benxnl engines anil have single nihher-tired 
wheels in Trout and double in tile rear 

Tha Four-tractor-wheel Type In Frame A uiv 
type of power wagon is making its upimaraiu i in France 
this being the tractor having all four wheels driven 
from the motor and acting os steering wheels Besides 
the Punhard wagon to which we referred the Blum-Latil 
and the Balaohowsky are newir ones of like prineiple 
The well-known ('reusnl works are ■ ngagisl on the 
same subject, it is said It will U, nnumbered that 
this Arm supplied a good jmrt or tin* autobuses in Paris, 
with the De Dmn company It is recognized that the 
army is greatly in need of a good trai ior for use with 
a trailer car or a train of cars Most of the present 
power wagons, which are excellent art designed mostly 
for separate use with three to live-ton ml load and these 
are in extensive use in the armv and as subsidised private 
wagons. It is even proposed to hold a « pa rate con¬ 
course for new tractors, quite outside of Ihe regular 
annual military power wagon endurance test, so as 
to compare the tractors among themselves 

Gasoline la War —Commandant Ferres consider* 
that the fuel question for automohihs and especially 
for power wagons Is a vital |K>int for the Frtnch army, 
as a large amount of gasoline ms-ds to he imported 
From 1910 to 1012 the imports rose rrom 2.5 000 000 
to 60,000,000 gallons, America furnishing a largo part 
Home production of fuel is di Hired, hut this is a difficult 
matter Among the fuels, benzol has only a limited 
prod u ction, and each country is likoly to absorb lU 
own produat. Thus Germany produces 200 COO ton* of 
beaaol and at the same time consume* 700,000 tons 
of gasoline Franco produces hut 10,000 tons and this 
k not enough even for the autobuses In Pans, which 
nee* 16,000 tons. Alcohol is a home product hut it 
is dear and the prioe fluctuates by spenulatore’ maneu¬ 
ver* Chemists are occupied with new products, but 
we must wait for three Petroleum or heavy oil, how¬ 
ever, seems to have a good future should inventors be 
abt* to apply it aa well to automobile* as In the Diesel 
—gin* Sehixt oft it extensively found in France, and 
than it a good outlook in thi* direction. 


























I Safeguarding Machin¬ 
ery at Hawthorne 

How an Electric Company Pro¬ 
tects Its Shop Employees from 
Injury 


FI*. 1*—A panes preM flttad with a gaard which 
will awing down In front of the die epnee when 
clatch rod la operated by the treadle Poaltlon of 
guard la ahewn before treadle la proceed and while 
work la being pat la Machine. 




Fig 3_View of a punch preaa dttcd with a guard 

which ewlnga down In front of the die apace when 
the dutch rod Is operated by meana of the treadle. 
The poaltlon of the guard la shown after the treadle 
haa been preaaed and machine operated. 


uttiMitIon lo the wifely of tin miiehlnc operators, to 
whom null Im reuse 111 s|**sl or |hom r or en< h oildl 
thm of is w mechiinlsiii Inirisluees luu ami unfamiliar 
risks lo Is icuunled umiIiisI The niiimifiiilurer of 


Ocensluned, no rtotiht by present-day competition bihI 
by the constant demand for cant reductions, engineer¬ 
ing skill Is now being concentrated upou the production 
of blgbly efflclpnt equipment, tools specialised to par 
tlculnr classes of work, and devices of many kinds 
deslgued to perform work which Is difficult of execu 
thm by on operator 

One of tho most Important results of this general 
change through which the art of manufacture Is pass- 
lug, la the occupational nd Just mi at demanded of the 
workmen. Manual operations, which have ls*come 
familiar often by years of execution aro changed lo 
the supervision and working of machines adapted to 
perform these operations more quickly and no iiralely 
Thi-so manual o|s>rutlons were not without tlielr asso¬ 
ciated dangers, but the dHUgera were thoroughly recog 
nixed, and the cxiterleism of the workmen provided 
the safeguards. Machinery, however, Introduced new 
ha cards for which experience had no safeguard 

Unfortunately, the evolution from manual to me¬ 
chanical operations bus lo»eu so rapid that the design 
era and manufacturers of raislem machines, tools, and 
appliances have been forced to devote too much attsn 
thm to the demand for higher speeds, greater 1 lower 
and lower cost, and until recently have glien too llltle 


Fig 2—Stationary guarda for protecting (hr com 
plicated porta In a heavy preaa for farming the 
homing* of metal subscriber sets. 



Fig 4.—View of o method of safeguarding a wood 
working machine 


nun him tools to dm Is giving Ibis ton In re due coil 
sldiralhiii in Ihp design of his product mnl in most 
esses moving iwrls of nun blue tools, such ns gears, fly 
wins Is, anil pulliys. are udcipmlelv protected from bc- 
ililintal cnntHil 

Tin umchliiiM In (he mnimfncliirhig dipnrtment of 
fills electric coininnv In Ilawlhorne III huvo always 
Ins ii (.lien careful Lunsidenilhili so that thiy might be 
cqulpiaal with Ihe iiwssary divhssi to protect those 
who come In rnntuit with tin til III aildlllon lo the 
..i in nil precmillniiH vilibh lnm Is-eu olmerusl, n sys- 
Icinutli eumiuilgn Inis Issui uirrhsl on liming Iho jurat 
two years to nslun (o a mlnhmiin Ihe risk of Injury 
lit opemllng ihe nuithlniry During Ibis |s>rlud a 
group of from six lo twelve ini n him ill voted their 
entire (line lo Hlllug up machines with sjioolal safe 
guards. This work liiiliiiles mil onlv Ihe covering of 
ilangi runs moving |uirls vvlili gunnls hut also design 
lug the associated lisils so as to pn Mill ncrlili nts. 

To off set the romlll Ions wlilili lhl reduce hnxunls, 
careful Himlyscs Imve Iss n timile of all sltiiiitluiiN wlilili 
might 1st Ihe euuse of nrclili ills, anil whin nr isisalblo 
these coiulll Inns have Iss ii eoiinli nictisl 1 hi follow 
lag are some of the more linisirliiiil All Is-lt shifters, 
switches or other ilerices coni rolling Ihe iiisnillon of 
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A I letter Idea of the diversity of the Imssnl* lu 
trodnred In modern machinery, a* well ns the extent 
to which tills humanitarian electric company ha* at 
I emitted to remote all daiiKcrous elements, may be bad 
by studying the Illustrations shown of tliese type* of 
guard*. Klg 2, width show* a stationary Ruaril, lias 
been selected to llluslrato the complicated design of 
moling part* lu ouc of tin heavy presses for forming 
the housings of motal siilwriiber sets In this case all 
moving iHirts Into whkli tlui o|ierator might slip, or 1st 
drawn by his ilolblng, are well protected The guards, 
moreover are so designed and loculi*] that liter will 
lu no way liilirforo with llu operation of the lumhiut 
at Its highest < tflclency 

Klg A illustrates a typhal adjustable guard a|i|illcd 
to a circular saw Tills Is, perhaps, ouc of the most 
difficult problems encountered, luaamnch ns It depends 
for Its smatMH upon the co-oiwratlon of the workmen 
tluurvls of this type must lie adjusted to stilt the work 
being dots 

A good example of n methaulcnlly operated gnurd Is 
shown In Klg 1 which representa a gnto atiplled to a 
pumli press, which Is clusnd before tile downwind 
Hlmkc of the ram rendering It Impossible for the nper 
ntors hands to remain heueath thi punch the guard 
being lu isMltlon before the treadle Is pressed In 
other cases, where the naluru ef the work Is such that 
a guard of thin description cannot he used presaes 
have been equt|iped with tools through wblili tlie stuck 
Is fed without maktug It necessary for the hands to 
he placed under tha punch In other cases dial feeds 
are employed, putting the work In proper iswltlou and 
swinging It tinder the o|wrattug part of the machine 
The same results are obtained tiy sliding dies, and by 
chutes through which the parts ure pushed to tbotr 
pniisw lis-ntloii lu Fig I the guard Is In imsltton after 
the treadle bus Is* ii pressed atsl the machine operated, 
y Ig 0 repreac.nl* a s|ilndl« uiuldc r or slicker, Klg 7 a 
multiple spindle drill pres* ami Klg. 4 a method of 
safeguarding a woodworking machine 

1 Hiring the just year the csnnjiany has spent about 
In designing ami Installing these protective de¬ 
vices. That the work has been done efficiently Is proved 
hv the fact that the Department of Factory Inspection 
of the Htate of Illinois has requested tlmt we demon 
strati our method* to other manufacturers as a guide 
In similar work The Industrial tVvnuulsslon of the 
Htate of Wisconsin ha* also solicited Information regard 
Ini. the surety device* In I * at Hawthorne, to employ 
In Its campaign to provide for the safety of employees 
m mumifai luring plants In that State, 


to improve the mechairtem, however perfect it ia even 
at the present day, of the mechanical piano player, and 
thirdly, the subject la oae Which appeals to every 
pianist 

There Is a common Impression that It l* h opele s s 
ever to expect the piano player to fully reproduce the 
touch of the virtuoso. While Prof. Ilryan does not go 
so far as to positively aaeert that this imprest nr la 
erroneous, be does insist that it should not be accepted 
without proof or test, and he has proceeded to carry 
out experiments to investigate just what la meant by 
‘ touch" and whether It la capable of being reproduced 
to a greater extent than hitherto upon pneumatically 
controlled pianos. 

The question turns very largely on the extent, If any, 
to which the quality of Individual notes can be varied 
by striking the notes in different waya. Such a parnd 
blllty Involve* the inferences that (e) the intensities 
of tho fundamental tone and 11* several harmonic* are 
capable of Independent variation, (b) these variations 
can only lie produced by varying the behavior of the 
Pianoforte hammer while It Is in contact with tho 
string for example, by lengthening or ahortenlng the 
duration of contact, (n) such an effect can only be 
produced by rapid lime variations of the pressure ap¬ 
plied to the keys while they are being depressed, e. g., 
by a fairly rapid decrease or Increase of pressure pro¬ 
duced by smartly striking or heavily pressing on the 
key 

The author describe* experiments which appear to 
indicate beyond all reasonable doubt the existence of 
such effects of "touch,” and which certainly demon 
strate the possibility of reproducing them by means of 
the modern pneumatic” Instrument For this purpose 
the author'* piano-player, which is a flrat-clas* lustra 
ment of standard type, but with the whole key 
board under one common control, was fitted with an 
auxiliary lever” for which a patent application has 
been filed This levur operate* directly on the face of 
the auxiliary regulating hollow*, and tlie ulr tension lit 
the bellow* cun be regulated by mwtu* of a sliding 
weight placed on the lever, or liy applying liand pres¬ 
sure to the lever Itself In this wny the touch u/ the 
human hand ,-an Ii, IronemUhd din, tin to the key, o{ 
t*r piano No far us the exiierimeiil* go. they ludJ 
cate that even If Ibc lever 1* worked lu cunjuuctlun 
with suitable expression marks, us could be done by a 
person of niisli rate experience Im reused breadth of 
contrast la obtained, while by varying the position 
of the lever Independently of the indallug, a variety of 
dynamlcnl effects can he produced, which can further 
tm Increased by bund control 

A short sharp pressure produce* a bright ringing 
treble with a light bass, a sustained pressure produce* 
a rich boss with a soft treble, the general character of 
the tone being suitably described as “metallic" In the 
first cose and “woody ’ In the second. A very conspicu¬ 
ous feature of these experiments Is the marked differ 
ciitlatioa which they show Ivetwoen note* In different 
tsvrbv of the scale, rspcctally In chords, the notes of 
which are accurately ranged (as Is unfortunately often 
not the cose In music rolls) Tho duration of the pres- 
sure required to produce the maximum effect on a par¬ 
ticular note of the piano varies continuously from the 
treble to the bus* end, being least In tlie treble and 
greatest In (he boss, and by means of this natural or 
dynamical dlffe-rentlitlon notes In a particular part of 
a chord at any part of the scale can he accented Inde¬ 
pendently of the root 

Whether It I* possible to vary the quality of Indi¬ 
vidual notes Is a point that can only be tested by play 
In* single notes as opposed to chorda. The differences 
that can be effected can only be noticed by a trained 
ear, in the anthor’s exiverimenls It has been found that 
some person* notice very mar bed differences, others 
notice very slight differences, other* no differences st 
all The differences are prohahly as conspicuous as 
those between a (topped string and a liarmonlc on the 
violin. It is not always easy to produce these differ¬ 
ence* for purposes of demonstration, though It U often 
easier to do so In the course of playing through a suit¬ 
able com posit loo In any case the author finds that 
the effects can be obtained more easily with a pneu¬ 
matic player fitted with an auxiliary lever than in strik¬ 
ing the ktfa with fingers. When the lever U discon¬ 
nected the change observed afford* some Indication of 
the origin Of the popular belief in the h*ii.h«w of 
the paemmsttcally ployed piano, 


A Scientific Investigation of Pi ano for te Touch 


A T a recent meeting of the Physical Society Prof G 
II llryan read a papur on The Dynamic* of Piano¬ 
forte Tois.h " which should prove of much Interest to 
at least three clusses of iwople The subject ha* In 
the first place a purely wbuitUU. Interest secondly, the 
makers or mechanical piano players should find In the 
researches carried out by Prut Bryan moat valuable 
indications of the direction in which they must move 


^V.nndm Piste*, tb* hangar strike* of the Bagttob 
suffragists repreesnt the revival of a very old and an** 
widespread cost can, known In the Bast as Morris (c* 
dhente) krtekns, or "totting dharna." 

TMa eaten was abet very ooounoo in India, hot ia 
now aJaret ob mirta. It was efcJsfly rreortsfi tr ta 
order to fores payment of a «*t The debtor wfett 


sU at the creditor** got* and htetr ao thod sntfl h* 

ttalwnrerajatfedad. Vita ttyttraOoind fee etod* 

or to start* ft was betievod that-)* laid himself Babie 
to supernatural punishment, tepoeteUy if tbs sterver 
happened to be 4 Brahmin; accordingly, Hindus of 
lower caste would aotoettmra engage a Brahoda to 
starve tor theta. The custom was mock abus e d, being 
used to levy blackmail upon persons who Were net 
debtors at all, It also gave rim to various analogous 
practice*, a. a, that of certain beggar* in the Punjab, 
known as “atrap-rigxers," who twist a leather strap 
around the neek and throw themselves on the around 
before a shop until aha* are given than. Again, in 
order to obtain compliance with acme demand a person 
would threaten to commit suicide or to kin out of his 
own children ttnlee* his wish was granted. All such 
practices are forbidden by the Indian Penal Code. 

An identical custom once prevailed la Ireland, and la 
frequently mentioned la the Brebon laws. It is record¬ 
ed that St Patrick “fluted upon" Loegaire, the hea¬ 
then over-kin* of Ireland, until the latter embraced 
Christianity, and in accordance with the superset tiooa 
of (ha limes the king and his family felt it Incumbent 
upon them to fast et the same time until this toot of 
endurance was won by the Mint 

Vegetable Hair Industry of the South 

V EGETABLE hair or ao called Spanish, long or 
black mom Is an epiphytic plant growing on a good 
many different kinds of treea in the southeastern 
I’nlted States, West Indies and Booth America The 
l*rga*t and moot tenacious kind grown on the bald 
cypres* In the Hontli Atlantic und Gulf Hut™. It la 
known botanically aa TUtandrta utneaUe, The *pectflc 
name umteoidr, mean* ' like I'nsca,” a generic name of 
a gray lichen or ao called ‘mom.” which ia common 
along the coast a* for north us New Jersey, and which 
it resemble*, but to which it la In no wny related The 

because It la not a mom at all, but belong* to the pine¬ 
apple family of plants (Bromeliaoeae) While this 
plant grows upon another, It does so without deriving 
any nourishment from lta host ns does a parasite. It 
Is more of the nature of an air plant, and hang* la 
long festoons from the branches of the tree* through¬ 
out the moist region* of the South. It Is generally 
considered thnt It doe* not Interfere with the growth 
of the tree* upon which It grown, except in case* where 
It I* very abundant 

The collection of this plant la a growing Industry In 
(he Houth, and constitutes one of the Important minor 
forest products, which Is usually overlooked. It hangs 
from the branches of tho trees often within easy 
reach, and is gathered In the time of the high floods 
when tho swamps are easily accessible by small boat*. 
The gathering la done by negroes at Intervals of seven 
years on the an me treea. After It la collected It Is 
placed In large plica on the borders of the swamp, 
packod closely, and left to decay for about a month. 
During this time the llnear-awl shaped leaves SDd the 
grayish, scurfy, cellular tissue surrounding the firm, 
hair-llka clastic fiber partly rot away It la then 
dried thoroughly In the open air when It low* about 
00 per cent of Its weight la this auto the material 
Is shipped to small gins located In various parts along 
the Gulf Coast where it Is further dried, perfectly 
cleaned by machinery, and baled for the market Dar¬ 
ing the procem of cleaning the material is washed in 
boiling water and soap. It is than hang out on racks 
to dry and finally dusted In a ten mill. In the opera¬ 
tion* of ginning and cleaning It lose* about SO per 
cent in weight When the mom baa passed through 
those proc e ss es a dark, coarse, tough fiber la loft, which 
resembles horse hair To Impart a uniform color to 
the article it I* eoawthu* dyed Jet buck, and tha best 
quail dm can hardly be distinguished from horse hair 
It U used extensively for staffing mnttrweu. cushions, 
and the like, It to usually mixed with boree-balr 
There are no data at band to show the present an¬ 
nual production and consumption, but tho valor of tho 
prepared re gs Ubl e hair In tha Sooth may lately be 
estimated at about MOO,Ota 

tbe Cams* 8«pfU—t 

I lf the current tome of our fnmman 0, F Frigs* 
tires fan directions for.ogastfuetlkg * tongto phase 
induction motor.—Ota reader* tato ra tto d to rtawalcf 
win find in thi* issue aw anjcl* oo febrrtu maturing 
smcl—&. D. a Johnson taps hs 0 t d m tfet wafer* 
chmttng to rwlmadag.-^ k dose*Ufa «***- 

HMUa With liquid dreyrf** <w*r fcfe MM* distort*, 
which rah ba repotted % UT hfefiwW tfinffi i flir > 


• floh footft JtMtkaort Jtaftaf'la JMBt fe 
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(Cnrrwpimlirttrr 

[TM editor* art not retfonti Me for rtetemenl* 
made in the oorre*poHde*ct oalemn. Anonpmou* com- 
menioetion* cannot he «oi teidere*, ha the name* of 
oorretpondent* wtU be withheld i eken m detire*.] 

Cmn at American Ships 

To the Editor of the Hcienttfic American 
I n the Sciawinu American o t March 8th, ISIS, 
png* 223, 1 note an article entitled “To Upbuild the 
Merchant Marino,” by Chari** Depone. I wad the 
article with Interart, and it contain many valuable 
suggestions relating to our merchant marine m the 
deap-aea or foreign trade 1 note, however, the fol¬ 
lowing .. >■ - 

“Why the management at an American itrainer la 
compelled by law to employ only Americana, while 
the men that may he employed to hulld American 
•teamen may be of any and every nationality, is one 
of thoee thing! paat finding out. Whatever the reaaon 
to, the facta are them, and they add to the handicap 
that the American merchant marine suffers from " 

I have noticed thia statement at different timee in 
articln written by dlffoeot persons relating to oar 
American mirohant marine. It to truo that the Ucunsod 
offloen of vearato of American registry are required by 
law to be American citizens, but this to not true of tbe 
erew, and those writing about our American merchant 
marine should understand this. i W Alexandre 
Washington, D C 

“The Fallacy of th« Spring Wheel” 

To the Editor of the Bcisunnc American 

The above entitled article by G F Fisher appeared 
in your valualile paper February 1st, 1D13 H would 
appear that the article might in some oases discourage 
attempt* to find a substitute In the spring wheel for the 
pneumatic tiro, and in the writer’s opinion It to too early 
In the stage of development as yet to curb any such 
attempts. 

The greatest drawback of tbe spring wheel to not so 
much the work required of the springs as the objeotlon- 
ahle effort of Inertia of the nm weight and other parts of 
the wheel before the spring action is reached In tho 
pneuraatio tire wo have tho almost ideal oouilltlun in the 
practical absunoe of inertia effort because of the com¬ 
paratively small moss of tire affected at any moment of 
tho wheel turn, in other words, there is practically no 
weight in motion differing from the radical constant of 
the periphery of the tiro, which results in the oar weight 
being practically floating on an air cushion 

How different are the nonditiona with the spring wheel! 
Here we have a rim and tire weight as well as a portion 
of tho spring mechanism of possibly fifty pounds at 
least, which weight is wholly to lie considered se outside 
the wheel rim so that at any fair s|wed tho Inertia of tbe 
mass and weight to a considerable quantity to raise and 
fall bodily over the road obstacles at a rapid velocity, In 
fart it is sufficient to rack a wheel to pieces. 

To solve the spring-wheel problem attention should he 
directed toward placing all of the wheel weight possible 
inside of the springs end away from the rim or tiro, which 
means that the springs must do their work as near the 
tread ae possible, and If they are capable of acting in one 
segment of the nm without affecting the balance of the 
rim or tire the effect will be so muoh nearer tho ideal 
Tbe writer believes a spring wheel will yet be pro¬ 
duced that will compete favorably with the pneumatic 
the, but working with hub springs and heavy rims must 
giva way to development of peripheral springs dispos¬ 
ing the least possible mass of the wheel rim to action. 
Along these lines there to hope. 

Oshkosh, Wto Ll J Monahan 

The Mbabaippi Problem 

To the Editor at the Scianrmc Ambbioan 

I wish to congratulate you on having brought out 
so many ideas on the problem of the Mlsstorippi, and 
more particularly to thank you for correcting me in 
the matter of the bed of the stream. Theory alone will 
make It clear to anyone that so long as tho Gulf of 
Meodoo remains open, no raising of tbe bed of tbe Mis¬ 
sissippi can pomibly ooour, levees or ah levees. It to 
a real comfort to know that the lower Miasfetippi can 
•eaOy be controlled by the levees, and I am sure that 
many of your readers like myself feel that they owe 
you a debt of gratitude for having cleared their minds 
on this point. 

However, I cannot but feel that your attitude on the 
prattnn aa a whole b fer from the cermet one. It 
iliaii to me that you have confounded the real problem 
tha Mbtissiptri with the prubbn of manly controlling 
ife lower portion. For in your editorial yon seem to 
have s# hut dfeefeftftd «tojHrtfriod everybody 
w*t of 8*. Louie. I submit feat the real problem b 
at! otto of how to pat and sad safer Into tha Gulf 
h| ld*fcu. htrt rather of bow to pot brwart and bettor 
Ipfr the st fe j fe i * of man; art V* ffestie* b not. 


Tou say that tbe trouble with the roeervutr plan to 
the magnitude of the problem But thtru remains a 
lurking reeling that if tbe floods were over so much less 
in volume, you would stlD favor the levee system as 
being sufficient, and It is certain that in ease tbe floods 
were many times greater, your line of reasoning would 
force you to declare that much more unphatlcally 
against the reservoirs. At any rate, this does not look 
like a question of magnitudes alone, but of pnnolplea 
as well No one, I hope, favors the removal of the 
leveea, but there to certainly much that, can be mid 
in favor at assisting them with the r e e e r vn lm 

First, common sense t acton that It Is cheaper to 
build one dam across a river than to heighten two levees 
alongside of It, and also that a flood saved at the source 
of a river Is a flood saved throughout its entire course 
Second, theory says that inasmuch as the cost of 
both levees and dams Is roughly proportional to the 
square of their height, and the benefit In tbe ease of 
the levees not In a greater proportion, while In the oaae 
of the dams they may by wise selection he made out 
of all proportion to the cost of the dam, it would be 
wise to at least give the dama a fair trial 
Third, tbe Almighty has pronounced in favor of tbe 
reservoir, as to so plainly evident in the ease of tho 
St Irewrence, whose basin covers an area forty per 
cent that of the Mississippi and yet wboeo steady out¬ 
flow u less than nine per oent of the flood record of 
the Mississippi, a ratio of nearly five to one in favor 
of tho reservoir plan 

Finally, tho Bcientitic American llaetf admits that 
a reduction of three or four feet in the height of the 
floods could bo secured by converting the HI Francis 
basin into a reservoir, and objects to the idea only 
because a good-ti *1 Hlate would be flooded, an objec¬ 
tion well fouuded so far as tbe St Francis haran to 
concerned hut an objection that would become a 
mighty blessing almost anywhere west of Omaha 
And against all this you net up what authority? 
Col Townsend Under suih awe-inspiring circum- 
stanoes, one would feel impelled to ask with liaUsI 
breath, “Who to this man Townsend?" wire it not 
for the fact that hto testimony seems to prove tliiclly 
that he doesn't know where the water i-oral's from! 

Tour attitude thin Mr Editor, Booms to amount 
to this Tho western man says, Give us the reser¬ 
voirs. They will he a great blessing to us ami a material 
help to the Southern planter and to mer navigation " 
You reply. “Yes. they would help the lower Mississippi 
Home, hut tho trouble is that they would help you loo 
much and give you just what you want, namely, water 
area instead of parched land Therefore we cannot 
think nf such a thing!" N J Nobis 

Noble, Alta, Canada. 

Critic teas of the Geer Engine 

To tho Editor of the Sciaimne American 

1 have been greatly benefited by reading your 
oxcillent journal for the greater part of my life But 
I am surprised beyond adequate expression at the 
article “A New Gear Engine," on page 241) of the issue 
of March 15th. If I oorrortly understand the proposi¬ 
tion, and I believe I do, Fig 1 to a very old plan, 
in fact it to what started me on the turbine Steam 
will out that device and render It useless In a very 
short time even if made of tho host steam metal But 
that is not the point I take exception to It is the 
statement regarding the expansion, “the continuous 
flow against a series of pistons,” oogs in plain words, 
aptly designated “Infinite reooivcr ” Now, if any one 
can And an expansive element in the continuous (low 
of steam into an Infinite receiver I am badly off my 
base, but I am more than willing to learn Thin on 
page 258 the continued article states, "ae it uses the 
pressure energy of tho steam instead of tho kinetio 
energy" There is certainly no expansion possible 
in pressure energy, but under favorable mechanical 
conditions, "kinetic energy” oan exert the limit of 
pouible expansion. I only know of two kinds of prac¬ 
tical oonflned steam expansion, vis, that Imginrung 
at the point of the out-off in a reciprocating engine, 
and that secured by providing an increased diameter, 
or enlarged ohanneto, as in a steam tnrbino Of course, 
an uneonAned expansion would be the "infinite receiver,” 
or more-property the exhaust This is one of tho very 
interesting problems that have appeared from time 
to time and 1 hope you tilli consider it worthy of spaoe 
for dtoonsskm Gaoaaa J Ferguson 


Nrt Cyek of t)M Gwr Eagh» 

To the Editor of the Scisimmc Ambbioan 

I would Hbe the privilege at replying through your 
eoltimna to the: objections which Mr Ferguson, In his 
letter wlrioh you kindly in c los e d to me, raises against 
your artiste oa my fear aaghw. It wfll elucidate the 


•abject for the tenoral reader if his letter Is published 
’ together with this reply 

Hit misconception of the working of the engine may 
be dtiej It to potsible, to tho v«ry i urnorv explanation 
of the Invention which a limited space made n coron ary 
Or tbe other hand, hto aanimplion that there ran he 
hut two practical ways of using steam hmanse ho 
“knows” of no other Is naive, to sat the least My 
cycle, 1 am eager to admit, dors not apis-sr in sn\ 
book on th*rmodyiiamir« But for what purposi do 
Inventions exist if not to prove new thrones and ad¬ 
vance new methods? 

Hto objections, in brief, are these First tin device 
to a “very old plan,” seeond, the stemn will cut the 
metal, third, the pressure energy unnot he obtained 
from steam at a continuous flow 

In reply to the first, 1 must say that tin United 
Stales Patent Office differs radicallv in opinion with 
Mr Ferguson upon tho novilly of thi invention, and 
has granted very bread claims on the v»r> uniquintmt 
of its construction and art There are several drawings 
of gear engines in (ho Patent Oflhe which look like 
this devioe, but in fact are very different 
My answ r to his second contention is that thorough 
testa in actual service of my gear ingrae since 11X17 
have conclusive ly refnted any theory that the stiam 
might out the m< tal The riwsim for this is s m« hanlc- 
ally simple ono, the surfaoe of the gear travels through 
the oenter pie-e at a high rato of speed, and the steam 
has absolutely no ohance to flow steadily through any 
small clearance between the gears and cenlcr-pisoe 
wall, while in the ease of a slide valve, the steam will 
out the metal because there is so little motion In the 
|>arte It must be remembered that the surface of 
any high-speed rotor doc* not remain at a fixed dis¬ 
tance from anv clomlv adjacent surface and Ihi rapd 
alteration of this clcaranm assists in churning up tin 
leakage steam anil prevints cutting 
Thirdly, my rrilie has pniintl.v not undirslood what 
is meant by the expansion of stiam a I a mntinuous 
flow against a «sni* of pistons having what is termed 
an infinite receiver between them Thi tirni 1 infinite 
receiver done not refer bv anv nu-ans to the senes 
of spaces between cogs In a single-stage engine, hut 
to tho rhamhers whu-h inclose respis-tivi Ij the suc¬ 
cessive pairs of gears in the multistage unit An infinite 
receiver la commmilv mu pled to mean a nwrplaele 
of any size win rein tin (impend ure and pressure of 
steam Is constant Thin-fore tho several stages of 
a multistage gear i ngini or multistage turlum are 
properly designated infinite retellers ’ lnasmuth aa 
tho continuous flow or steam within em li stage renders 
any change of temperature or pre-ssure iiiappret table 
I doubt if Mr Ferguson has graspi-d the principle 
moreover, upon which the steam arts in this engine 
The steam to admitted above or Mow the iniermcshlng 
point of the gears according to the direction in which 
they are meant to be propelled, and hi mg confined 
by the oenter piece, forces thi teilh away from the 
Intermeahing point by pressure i nergv, pm iscly aa 
■gainst a piston It does not act with an impact, suih 
aa with turbine blade* The work done bv this first 
pair of gears corresponds to the work done in a • v Under 
engine up to tbe point of cut-off, and it is hv uimhimng 
with one or more additional sets of giant having teilh 
of Increasing area, that the expansive powir is obtained 
In a piston engine the internal emrgv of steam is utilised 
expansively aa pressure against the piston after the 
point of cut-off. In a turbine, in the form uf kinetic 
energy while the steam Is working in a run/inuous flow 
My multistage gear engine utilizes tho j mature energy 
of steam while expanding It at a conltnnou* flow 

The best experts on thermodynames acknuwledge 
that the ubo of such a eyrie m m w and has n any ad¬ 
vantages over cycles now in use Mv cntic will pb-aso 
note that Prof Parr of Columbia wan quoted thus 
Id your article "Thr advantage of tills ivcli lies not 
so much in the cycle itself as in tin form of thi mat liino 
which the cycle jierniits to operate upon it It is the 
vorv high percentage obtained (at the brake) of the 
theoretical work of mv oyele that inahlca thi water 
rate of this engine to bo exmllent, nltluniirh the cvcle 
itself || not claimed to he, in a limited nuuihtr of stages 
aa Ideal as the Kankine Using drv attain from 1(X) 
pounds gage to atmosphere, the effleunev of my cycle 
for one stage to 41) per rent of Rankme two-stage 00 
per oent, three-stage 77 6 per oent, four-stage 81 per 
oent, eight-stage 01 per ci nt etc In an inlmitr ni mher 
ot stages my cycle equals the Kankine cycle, even though 
the steam does not at any tune expand adial atu-allv 
But while in the single-stage my eyrie is only 411 
per oent of the ovole upon whitdi all other tvies iff 
engines weak (the Hankine), nevertheless the teals show 
the water rate obtained from this single-stage mi nu¬ 
ts better than those of the average piston or multi¬ 
stage turbine of equal hone-power It ran he rcadiJv 
seen that a multistage gear engine with its tn mi ndum-lv 
i ncreased cyete efficiency should oqual, ovin in ruudl 
units, tbe economy of the largest turhim-s now in use 
N«w York oily C H Clark. 


N«w York dty 





The Recent Great Flood 

What May be Done to Prevent Such Inundations m the Future 
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Coctlftnfa at Mnnfutw 

r pHE no4M de MAdedne Mental* tad tbe Boettt* 
* MfcUco-Paycboloctqoe have receutly l**eu Invextlpu 
luff the new epidemic of “cocaluomaula ’ which hex 
broken out la the famous Parisian suburb of Mont 
martre. Dr Marcel Rriaud, the alienist of the Halnte 
Anne Asylum, baa made an especlnl study of the ques¬ 
tion, hU Intern assistant, I»r Vtnchou. who. at his 
request, vUlted Montmartre to explore, give* to Lc 
Trmp§ an Interesting accouut of the conditions, which 
are substantially a* follows It b> all a matter of Auli 
loti aud snobbery fashion has a great Influence In the 
suburban life of Montmartre everybody there Is as 
concerned about the doing aud the behavior of ever) 
body else aa If it were a little provlisial town 'they 


PMriouriy recorded was exceeded by U feet, at Sche- 
Mctady by M feet. On the 37th the weather cleared 
up all over the eastern State*. 

(4) At the beginning of April the center of Interest 
■bitted to the lower Ohio, where the flood proceeded 
normally, aa there were no further ralna of any conse¬ 
quence to complicate the situation. 

From the foregoing summary It will be soon that of 
the four periods lulu which this scries of floods may 
be divided, only tbe Brut wae particularly striking and 
sensational It was attended by a great lorn of life, aa 
compared wllb ordinary rlrer floods In this country, 
although, according to present estimates, probably not 
more than a tenth a* great aa that caused by the burst 
log of tbe Johnstown dam. In 1NS0, or that attending 
the Irruption of a storm-wave at Galves- 
ton In 1900 and almost Insignificant com 


of India Jt was, however—not to men¬ 
tion the colossal damage to property- 
great enough to arouse throughout th> 
country poignant Interest in the question 
How can such occurrences lie prevented? 

An enormous amount of eurnmt thought 
has been devoted to tbe same question In 
couiivctlon with ear Her floods. The coin 
tton of the problem Is etlll remote, but 
much Inis, at least, been done toward cor 
rooting erroneous Ideas. Thus, It was 
once generally Mlev«d that floods were 
largely the result of deforestation To¬ 
day the relations between forests and 
floods tend to become a merely academic 
question, or, at least, no competent stu 
dent of the subject now looks upon the 
forest as a fuctor of prime importance 
Hoiitraipornrv opinion Is perhaps best re¬ 
flected la the recent 1 Klimt Heisirt of Ihe 
National Waterways tommlsslou," which 
Is based msin the views of nuaieruus ex 
ports In mid out of the Government ser 
vice The gist of this long report, so fir 
as It concerns forests. Is that while under 
one set of conditions they ma) exorcise a 
lieneflclnl Influence on stream flow and 
floods, miller nuother their influence Is 
probably harmful—wpile the fact that 
they have any important Influence re¬ 
mains to he demonstrated 

The same report discusses at great 
length tbe practicability of storage inner 
volra for (1) flood prevention (2) the 
prevention of stages too low for navlga 
thin, end (1) tbe production of 1 lower 
One great obstacle to tho success of him It 
reservoirs Is the fact that In proportion 


Honed reisirt 

To obtain the maximum pffectlvenem 
for flood prevention, the reservoirs should 
he lowered ns soon as immlhle after a 
heavy rain sufficiently to afford storage 
capacity to catch the water from the next 
storm. This menus less power developed 
and less lieneflt to navigation If reoer 
volra are operated primarily for navlga 
tton they are tilled during the rainy an 
son, and water Is held uutll ueeded dur 
lug the summer mouths. If, utter they 
are filled, a heavy rain should come, they 
would not lie lu a position to catch and 
hold any of It, and, therefore could exer 
else no Influence uixm the flood level" 

Metimds of avoiding this difficulty have 
been suggested, but they Involve reser¬ 
voirs of relatively large capacity and liro- 
portlmiMte expense However, the whole 
question of iwlug reservoirs for any of the 
iwrpoaes mentioned hluges upon the rola 

tlun of their cost to the value of the re- Oae of Dayton's principal streets aa it appaarad when the Hoods receded, 
sulta to be uMalned. and as the country 
develops, this question Is likely to solve 

Itself, at least In smell and densely populated river evru have their little goseliqr papers to rc|iort the 
bastaa. This is substantially the optutou of the Ns lugs of the well known local characters. These she 
tlonal Waterways Commission, wbteh has declared that Inform you, for lnstancs, that Mademoiselle Jane 


touts or female attendants 
other rseorts—who put th 
sell It aa high as four m 
tbe music halls one often 
tables with a glass of i 
recognised little boxes In 
ply diminishes, late at i 
times as much as forty 
of cocaine snuff—often at 
mysterious ways of obta! 
Instance, you throw a 1 
little basket tied to a i_. 
certain sum Into the Ion 
down again will) the wot 




The Singing of Telegraph Wires 

A N nctlu dlsi usslon hits Is-cu going on 
In tho (ormnn in rludh.nl /Jus II i lit i 


"flood prevention la primarily a 


MademnlssMe Irfeoe has Just been cruelly f 


work of controlling floods should In tbe first Instance and Is consoling herself w 


be undertaken by tbe minor subdivisions.” The co- shorter Montmartre term, w Itb “coco' 

ordination and consolidation of such efforts will no Naturally, as the poison has been spreading tor some 

doubt, rest ultimately with the Federal Government, years, a considerable Illegal traffic in It has como into 

, _ _ ixlstence, In spits of the vigilance of the police, who 

(■•■Miffing atntafl fftm T*» Cop* are almost power les s to suppress It The cocaine Is 

T O remove tannin stains from tea raps or any other procured by th* employment of prescriptions, which 

porretaln ware ■ pasty mixture of salt and strong are shown at oot pharmacy after another, or dim from 


relHlIve to the dirts lion 
wires rim Is nil liii|sirtiiii 
lnvesUgatInns also dlscliss 
the singing of the wires Is liv no unnii 
at places only n few miles aisirl Thii 
as actual comparisons with silsmogriiph 
pears to dispose of the hytsithesls tlinl 
due to mleroselsms. Mclssnir Iihh also 
belief that the smniils fun token bad wea 
Variations In the pilch of these soiiui 
ably be ascribed to ehangca In the lensh 
with varying temiwrature. 


■retie add should be Wed. Tbs mixture should b* an- disreputable shops which sell the imlsou without ask 
fc*M wtth a doth, and after th* stain ti bleached big any questions. There transactions are not conduct 


Odt tbs mow washed sad dried. 


ed by th* oetumiasre themselves, b 


qs, which A Territc Hot Wlndeterm, which occurred u 
else from nuuia January 13th did Incalenlshle darnnm 
bout ask fruit crop of that colony in aome districts tin • r 
t conduct entirely wiped out, while daewliere Hie ordmn 
Kweens from 40 to SO per Cent of their frull 
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A Narrow-gage Self-propelled Passenger Coaeti 

A Novel Gasoline Car with Transversely-mounted Mptor 

By Stanley Petman, M.E. 


IikIm lii Germany. width over sheathing, 8 fast 9 Inches, length of pea- dlffnae Information on Imported wooda la certainly to 

lor on (Iw self pro- Hunger compartment, 81 feet 1% Inches, langth of he commended. It b snrprtaiiig how little la known 

■otupamtlM-l) • limp smoking compartment, 8 feat 9 Inches, lisride height generally of the various Imported wooda, and these 

h boon demonstrated from door to celling, 7 feet 814 Inches, distance be- public*throe will be read with lntereat by many 

of teliklea of the tween center plates. Si feet The circular on green heart b not a man ootn- 

hydro-mrlmitM, can The can were sblpittd to Australis completely pllatlon of facta from qnaothorUatlae w o ara s s . 

but It la a thorou " 


and half Unit of 
null lot c-iim-nl <i 
Although kiin 
|N> llnl piihhi ngi'r i 
Hlandunl hIm- nm 


iiiIhhIIiIi gain to 1 feet fl 
Ini hi« limlead of the Htnnd 
ii nl J fiHit SV4 Inch gag< 
II Ik one Of fire re 
ulitly shipped to Inn 

I rnl In for wrilce on the 
y n e f u « laud government 
railways, and Ihnngli IIh 
lirlnclpal point of differ 
em-e from olliem of ItH 
kind lies In lie narrow 
gage, IIh mnntruclloii uIho 
lucoriMirateM a iiiiiiiIh r of 
other tntercHlliig fenliir.N. 

TIiiim, for liiMtniM-t the 
engine 1 h placed trima 
rernely In I he chnaala In 
Hteail of longitudinally hh 
la I lie iiHUal practice It 
b a inaHHlve alx-ci Under 
motor with a Imre and 
Ktroke of 10 Inchea nml II 
Inch oh roH|iectlrely ll 
drill* all four wheela of 
the forward I ruck through 
the Inlu-tncdlnry of n nml 
tlple dink clutch and a Him 
pie two-Hlieed gear which 

II riullx thi neewaary re¬ 
duction for Htartlng and 
alow running The Iran* 
mlaalon of iwwer between 
Ihc two (ailni of wheela, aa 
niav lw> Hueu by the nveom 
imnj Ing photograph, Ih lij 
Momi- allent tv|w ihallis, 
and It b understood that 
the niechaulcal efficiency 
of tin arrangcnienl Ih aa 
high an OU per cent The 
euglue 1 a rated a t JOU 
home I Kiwi r and na II b 
air atartlng nnd reieralng. 



1 h ar a s p as ei traasraraaly-masatad aagtaa of tha « 


Another iwlul of difference between thla car and 
ot linra |H Mint the position Of the operating levers turn 
Ian ii reni-ned for lpft id do control. Alan, Instead of 
the Hiainlurd Mauler far nolldent Amocbtlon's coup 
lera ii hide ty|a> of buffing gear with draw hook and 
acrew coiipllugN Ih employed. 

The toiul ohihuHj of each car b 40 pass e ngers, of 
which no art uccummiHluted In the malu compartment 
and the remaining 11 In (he amoker, which b nest to 
the oiH-rntor h cubby holt To facilitate the handling 
•if imaaengcrH at delated aa well na at mad able at* 
Ilona, the center entrance b depressed, the atep com 
Ing lery close to the ground. Artificial lllmnlnatlou b 
linn Ided by a complete self-contained electric lighting 
system. 

The weight of the ear b «UM> pond* and Mo 


Gncnbcart Haber 

A C1BCUUAH Joat lasued by the 1 lilted State 
forest Service contain* a mam of practical and 
iery aaefgt Information ou gnenhasrt The want of 
auch a trsatte baa long been fen . Indeed, there b aa 
urgent demand for a work furnishing full Information 
ou tbb wood, Its availability, price and . ropertiea 
Hoch a work, appearing concurrently with the naa of 
thb wood in tbs lock gate at Balboa Oanal foot, will 
naturally be In demand and will prove of vary groat 
rains to boUdsra, a—hates, coo tractor* of marine aad 
naval t o nstr oc tisn , and wood warn in general, T*b 
ciroolar an gresnlmit b tbs tewth of a Mate tf fte 


practical work. With¬ 
out profemluf to be a 
trvatba on the mechantel 
properties ot the wood. It 
furubbea valuable daac rip - 
tire detail* of the gross 
characteristic* and apodal 
Information ou the micro¬ 
scopic features, which 
serve In dbtlngnbhlng thb 
wood from lta Inferior sub¬ 
stitutes. The various 
powerful tendencies of 
modern building and ma¬ 
tins construction seem to 
point strongly toward a 
larger consumption of thb 
salnoble timber It b the 
duty of experts to take the 
Initiative as regards sup¬ 
plying a discussion dealing 
with the gross and minute 
characters of the wood, 
which will he of service to 
the wood user In determln 
lug whether tile wood de¬ 
livered to him as gresn- 
heert b the genuine kind. 
There are other closely al¬ 
lied trees whose woods aro 
coming Into general use 
but the tent of years has 
shown that they are far 
leas serviceable. A most 
neenrate knowledge of the 
structural characteristics 
of greeuheart b irapera 
tlvely ncceseary to be able 
to discriminate between 
Uie true and the luferior 
allied kinds, the timber of 
which, notwithstanding 
the clime specific affinity of 
the trees themselves. Is 
often found to be widely 
different In lta adaptability 
to a particular work or in 
Its resistance to the rav 
ages of marine borers or 
other deatructlve animals. 
Hence descriptive datalb 
nud good sharp lllnstra 
Hons are now offered In 
thb publication, which will 
render the recognition of 
thb leading British Galana 
rimbts’ safe and altogether 
free from difficulty 


Fuller 1 * Earth 

a mate ear 17 UUJGB’H earth derive* 

>- r Its name foom Its ms 

fur tha falling of doth, but this b now Its minor func¬ 
tion. Its principal use In the United State b teb tesh - 
ing, ctarifyin* ur fllteriag end* rib and grease. Ik 
clarifying oil the earth hi drat finely groand and than 
peeked into long cylinders through which the heavy, 
black, mineral olb are allowed to atowly gscoriat*. 
The on which first cotes ot$ la pet tetly wafr r claa r 
and thin. The soctedtof oO beesmga yritower aad 
yeUewur as tha earth baoome charged with imparities 
until after a nuxtmum Aad* *< ysttow la rea cte d, 
the fuller's earth iterifi U clarified by a steaming 
prrracs. whan K b ready to mmmrri agate 
la clarify lug vagstahb rib a dlfittrte matted Id 
wapktfed. The oil la tetri* to 
whs. faDcr’a saitf*. add*** rifetefi 

Urn aritfre la tte^Mwdt fit AM Mto 


AlSSSSUtt 


, ftflWg earth te fiK 
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The arrangement la somevrhst Nwkward for one to 
operate alone, bat If be hau a bd|ier to turn tho brace 
while he steadies and feedn the work, It la very effec¬ 
tive indeed. 


In to examine the imrtn of tho mechanism liable to la* 
coated with hchIo from tlm water unit take nle|m to pn 
vent the accumulation of the inilmLuiicc 

Altering a Stethoscope to Locate Motor 


tiila IiihI riiimill V \iilu wenr kma-k in cosily trneed 
to it n aoiirn by Irving one rulre iifti r the olbi r Mini 
ph place the end of the win* iignlnst the valve lifter 
IiiiiihIiiu 

Hitting hi tin* moling ear wllli u Iona wire In tin 


r Diaaolving Scale from Cylinder* 
By Gcerge Hire 

T im accompany tin drawings allow how urate ta apt 
to collect In antumoMlo cylinders t 
parts and alen the toola that ma; 


Knocks 

• R. Inghram M h 


r grating In ennlh 


o owners and repairers of 


Convenient Wood Steaming 


Mp*ci*l for tbe prvventiou and elimination of 

sealy matter from tho cylinders, others see very oan*- 
iMw concerning this Imtheraonn* problem and as n re¬ 
sult they are apt to have oierbented cylinders due to 
the presence of tile foretgu matter (>f course scaly 


By O Ituehmer 

r llk following ditlii for sIihiiiIiil. plunking on tin 
hulls of annill IhuiIs will Is I tin i ul wry tltlcliiil 
V Isiv Is eoiislrmleil of llclit \wssl or imlul of tlic 
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1*> MwlHpdl Nad rf IMuUaO] hW iMft—H 

rini Ik Mention of the Bcnomnc Ansi car to gabWsfc • w r lw e/ monthly 
L * article* on the professional Opportunities that await the tecdtaically trained engi¬ 
neer, physiotat i Komis t, baotsrioiogisi end technologist in m odem M/e. Lett \ 
it trill be remembered, 0 aerie* 0/ article* tea* published written for Ike moat pert bp 
mil I noen educator* co n nected with our leading technological insulation*. That 
showed Mow institute* of tethnology ware endeavoring to meat Ike r e q uir ement* of 
0 rent manufacturing railway and municipal corporation* This gear’! aerie*, written 
by Ik* kind* of gnat oorporaUoa* and cities—organisations which are cap italis e d 
at million* of dollars, which employ thousands of men, and wkick ore tdenUftcaUv 
managed—will skoie tune grant is Ike need of trained chemist* and engine e r*. Tks 
following a 1 th Ic, written by the Mayor of Philadelphia, shorn the need of te chn i c ally 
trained men in carrying on the business of a great munic ip alit y —Itam] 

Municipal engineering began In Kbits subject More and more complicated and 
delpbln with an official who arms known efficient street denning machine* are be- 
dh a "Kegulafor" Ula principal function log built The band paraphernalia la ba- 
mniM to have been to aee that the rain lug Kindled in order to make it easy to 1 
wuter running off of 1 He*rich Hydro- the beet result*, and an enormous amount 
crimper m town followed the proper course, of work has been done on cost data. The 
end did not unduly disturb bin neighbor*, control of tbla work has been studied both 





trained and educated men wb am Know! Another Htiiklug Instance of oar pro a 
edgo of their subject hau became miffl cut day attitude U In the matter of settee- 
IE DW ATKWON rbJ-Pf Mww. rfen(ly exuded to be considered sclen tion of laborers. Four years ago If any 

v—4 (fr r»s "-a- tt - I -a ra- r _»•»-, l“>dy bad suggested that hlfh^laas phy 

' 4 If I IT • ». I hiring the part generation or two, it skrlana and other technical expert* should 

Alfred university seems to have lieen one of the fallacious Is* called to help solve this qoertlon they 
y*!i *h^SLw“ f i^ f iir!* M r!n l ?l coPteutloos of democracy, as we have ip- would have been laughed eL A laborer 
• Vnrim cuMtoia y'pu, vriiUhn u piled It In this country that If yoa can was auppoaed to be somebody who was 


KvKwS's 



*TH iTiTT 


tUj^iue^iJSsA 



Scientific American 
Reference Book 

kOmON OF 191] 


Kgr v gB jggg 


ends. They tried to teach the electorate 
that if unjlmdy who really knew auytlilug 
als'Ul a municipal subject was called In 
to net their liberties were threatened 
some mysterious way Hut with the 
'mendous Increase lu the stae of our 
>■ and the rairidly growing percentage 
our imputation that lives within me tro¬ 
ll tan areas, the game has gotten too 
it for a mere playground. Kven the 
lost and most tmacruimlottH of our poll 
...lane and those who arc holding on 
lightest to their political control are to¬ 
day calling In the experts and leaning on 
technically trained and ad oca ted men 
ITohably the first notable example of 
this was In Ike development of the New 
York city water anpply. For over twen 
t> yenra that municipality has taken the 
position, that I he water supply, first of 
Msutaattan and later lor Greater Mew 
I orlt. whs too serious a matter to be made 
the football of politics, and almost from 
the start this work baa been In the hands 
of nhlo men and pract ic ally free from 
political domination The water supplies, 
however, for cenlnrlea, even In ancleot 


. w liWJaTi-m md b- US mi 




*1 reins jond these that must be developed if the ! 
■n selfish city Is to be a model employer We must 
dectorele be able to determine what the chairman 
anything of the Civil Service Oommlmfion has aptly - 
called in doslgnatod a man's “singing qualities " , 
irestened that Is, the rulallve amount of Joy he baa * 
with the In his work A man who loves his work, j 
e of our no malter In what occupation, will do « 
preentage good work i 

In metro- Street lighting is Just beginning to 
Jtteu too take Its place aa a subject for scientific In¬ 
i'! ven the qulry on the part of municipalities. Prl ■ 
our poll vate cort">ratlons have beau collecting * 
Idtng on au enormous amount of technical data, d 
>1 are to- covering at least a part of this field, but a 
antiig on up to within the last two or three yean, , 
men cities thenwel ve« have bad no technical 
ample of data that could be depended upon. In \ 
the New this field the demand has come about g 
rer twen through the various city and State Fob- a 
:akan the Itc Service Comal sal ana. These commie- „ 
, first of alona have Inquired Into the technica l as¬ 
ter Mew pectu of the work carried on by different £ 
1 be made publle service corporations, and they have , 
toot from forced both city and State to employ men S 
.he hands competent to compete technically With a 
ree from those In private employ, 
supplies, Hewage dtxposal r a pra aant* an entirely £ 
a orient different claae of atudripal p ro bl em, re- ’ 
uper tub- qulring e rientlft c attaA in that It la J 
brand new The tart at these methods a 
rhaMe in come from Genua ay, and thay are the do- * 
poo prac- retopoent of th* Igat Mr years. Th* eew- * 
s by the age disposal m e th o d wkteh B bHln e over * 
arieotlfie the greater putt of Banpe Jk now *h»t« £ 
tmytUng lately obepleto *Medb- A » » rtn *U , riffs* 
Tjwihm' have not W*n *# J 
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too largo a nombor of teboswra at low 

bar* too many oiptoroaa at aodtam 
wage, tbe consequent* la that the brat 
■tan bare gone to other employer*. If the 
city la going lo place Itaolf la tbe position 
where it can compete technically, It moat 
learn that men with technical aklll and 
training are commanding increasingly 
high Hilaries in private or corporate cm 
ploy, and we most be ready to meet them 
or loee their services. at tbe mm time. 
It moat learn to do tbe lowest grade of 
work with men well qualified tor It and 
paid more than they are paid by private 
enterprises. 

A further evidence of tbe Interest that 
la being taken by technically trained meu 
in municipal work la that a number of Lbe 
different colleges are now extending 
courses not only in municipal admlnlatra 
♦ton, bnt In municipal engineering. The 
number and scope of these courses are 
Increasing very rapidly 

Efficiency lu municipal government be¬ 
comes more and more dependent upon men 
of thorough engineering and scientific 
training Let the cities of our country 
via with one another In taklug the Orst 
rank In the advance Hue of thought end 


For you 

or 
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Friction steals mileage that belongs to you. In time 
its constant rub—rub—rub wears out every motor. 

The time depends on the lubrication. 

Every year hundreds of thousands of automobiles go 
over the road—lubricated—yes, but lubricated badly 
Generally these motorists will say that their cars “seem 
to be working all right.” But unnecessary friction is 
at work. 

Its common results are* 

(1) Undue logs of power. 

(2) Unnecessary repair troubled. 

(3) An ascesg consumption of fuel 

(4) An escesa consumption of lubricating oil. 

These losses are traceable to one common cause—careless and 
improper lubrication. 

Any oil will lubricate to an extent So will lard But a lubricating oil, to 
have efficient lubricating qualities, must _ w 
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The Cleveland Chamber of Com¬ 
merce and the Oldfield Bill 

f-QOON after the Introduction of the 
LL7 Old He Id Hill the director* of tbe 
Cleveland Chamber of Commerce ail- I 
pointed a committee on ratent Law* anil ' 
Administration for the purpose of atudy 
log the operation of the present patent 
nyKtem and of determining the effect of 
the Oldfield Hill, If enacted Into law. upon 
that system and Lbe vast maimfactnrlng 
interexta of thla country The report of that 
committee la Important becauoe It reflect* 
the bent opinion of one of tbe richest man 
n facto ring district* in thla country l'n 
fortunately it 1* loo voluminous tor com 
plete reproduction here Therefore threw 
portions have been omitted dealing with 
phases of compulsory license and the at 
tempt to make the patentee amenable to ' 
tile Sherman Law, with which oar read 
ere are already familiar as the remit of 
editorial dlacuwdou lu the H« iertific 
AmkskaK Attention should also be 
directed to an excellent eeeay by Mr 
— Jet*** Fay, a pi soring lu the current Issue 
nr the Bciiamm Aukbicak Hiimtanv, 

In * bleb the bcuoflts lo be defiled from l 
a liberal patent system are pointed out 
iS and the difference between the patent , 
'•S. monopoly and other monopollm clearly In j 
as dies led Mr Kay s work constitute* an j 
__ appendix to the following report, and i 
oiiould be read In connection with 1L — j 
KniToa.] 

Your committee definitely recommend* ; 
that Uie In dun tee and power of the Cleve- i 
land Chamber of Luanuercv be exercised 
(1) to secure the defeat of II R 23,417— 
the Oldfield Hill, aud (3) to bring about 
coagrcarinual or executive action to ee- . 
cure immediate, competent and concen¬ 
trated Inquiry under natkmal auspice*. ' 
daaigned to lead to a recommendation and 
ultimate action by tbe proper authority 
upon tbe changes, if any, in patent or 
other law, Patent Office procedure and 
court procedure neoeaaary to restore to an 
American patent under oar alterin g com 
ptex Industrial conditions and the re la 
lively great dissemination of technical 
knowledge, tbe commercial atatus it en¬ 
joyed under the stapler and mtentlfleally 
and technically more Ignorant period Im¬ 
mediately succeeding the passage of the * 
tew of 1830, and (8) to achat the ssntet- 

otber interested bodice to the above ends. 

There bare been introduced daring tbe 
g r m wit Congress seventy-fire bills relat¬ 
ing to thla subject, but not one treats it 
esnproken steely and very few attempt to 

SmT £ m! 

. W ‘mm beee iU M n idi to gay*, to de- 


both wear well in use, and furnish proper 
protection under the heat of service 

Such oils are rare 

(riven an ail with these qualities, 
(and remember they are rare), you must 
next make sure that the oil's ‘hody,” <u 
thickness, meets the feed requirements 
of your motor 

Macon and feed systems differ wide¬ 
ly The oil suited to one motor wiD 
often be entirely too light or too heavy for 
another 

The problem presented ig both seri¬ 
ous and complex. 

To establish a sound guide to correct 
automobile lubrication, we have taken n 
step of the utmost importance to the 
motorist 

We have done what had to be done 
Each year we carefully analyze the motor 
of each make of automobile 

Based on this motor-analysis and on 
practical experience, we have specified 
in a lubricating chart (printed in part on 
the right) the correct grade of Gargoyle 
Mobiloil for each make of automobile 

The superior efficiency of these mb 
has been thoroughly proven by practical 


if ytu tut til if Uts-ctmtt "htdy, ” trff 
Inner hthrecating fUtilities than that specified 1 a c j. 
fir yeur car, inner or later ytur meter must n~, ,-j* 
pay the anitquentts Unneceuarr Jhctien jSjj? - ’ 
must result Vhtmatt sentus damage util i-*— u 
fillnv 

A booklet, containing our complete ^ 
lubricating chart and point* on lubnea- ES 
bon, will be mailed on request F— -- 

These are the facts. “rr* 

Your lubrication will determine the 
bfe of your car It remains for you to u—* 
decide on your lubricant for the coming . 


[Correct Lubrication| 

I gresBl rswn 1 assy. 1 








Mobiloil 

A gr*kfrr etch lyfif tfmttm- 



mafe.. : 

VACUUM OIL CO., Rochester, U. S. A. 
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Vitalized Rubber 
in .Diamond ic> Tires 

calls ahalton Short Milcuoe” 


All types of Diamond Tires 
are made of Vitali zed Rub ber— 

a new process discovered by l 

our chemists whicii tough- 

ens pure rubber so that it Ejjj|3 

will give you the greatest JH 

mileage—stand the friction ^H| 
of the road and the pull of 
the engine — adapt itself 
from one end of the ther- 

mometer to the other—from /I 

high speed to low--and un- 
der all these conditions you, 

at the wheel, are riding with mind-comfort, free from 
possible tire worries 

Additional Diamond advantages—Perfect 3-Point 
Rim Contact, No-Pinch Safety Flap for inner tube protection—and, 
if you wish, the now famous Diamond Safety (Squeegee) Tread. 

So this time boy Diamond Vhafixed Rubber Tires 
—yon can get them to fit your rims at any of the 


25,000 Diamond Dealers! 

ulwcJN s> ol vour Service 


POWER MACHINES Ar SHOPS-HAND TOOLS Ar CONTRACTORS 

A full llnu of tried anil proven hand, belt, and motor operated tool* 
for all hIzon and umm, baulcud by twenty yean ejipenenne in building 
easy-operating, durable and economical pipe-threading equipment, 

Oster Bulldog Pipe-Threading Tools 


V LI VJ 1 1 1 






tee 00 Patent* U H & *A«T, coUoQgJaHy 
known a* the “Oldfield BUI,” which, ex¬ 
cept for a few prorMooa of minor c on e* 
quence, does not even profeaa to deal wtth 
iioastlou* hereinbefore aet forth aa agltat- 
Ing those familiar with oar patent ayatm 
except In It* supposed relatioc to the 
question of Ind tut rial monopottea. 

Whatever view may be entertained of 
the community Injury inherent in Indus¬ 
trial monopolies, a proper node rota Ddlng 
of the true nature of “patent monopoly" 
tend* to exclude the Utter wholly, or al¬ 
most wholly, from any Imputation of the 
kind. It la, In fact more than donbtrnl 
If when the community benefit flowing 
from the Invention la considered, the alge¬ 
braic sum of the benefit* and injuries 
which are curtained by the community 
from any of the existing alleged abuses 
arising from patent monopoly la not de¬ 
cidedly In favor of the community An 
anderrtarHUng of the true nature of pat¬ 
ent monopoly aa distinguished from Indus¬ 
trial monopoly U so essential to a proper 
Judgment of the entire aubject that we 
attach hereto, marked “A,” a copy of a 
paper read by Mr J B. Pay of thla city 
In December, 1012,* which contains the 
clearest statement of thU fundamental 
distinction which we have seen, and it 
should be cnrefnlly read and kept in mind 
in considering the various natural sub¬ 
division! of this question. 

In connection with thla subject, we also 
commend the reader to the somewhat lesa 
consistent, but nevertheless highly Inter¬ 
esting abstract published on page 40 of 
the Scixwrinc Amoaicax Surrumairr of 
January lftth, 1013, from the late Prof. 

V H Hbaler's book on “The Nature of 
Intellectual Property " 

It U a significant fact that the better 
the subject Is understood the leas tend 
ency there Is to Interfere with a patent 
owners scope of action, or to fear the 
effect of power arising from patents And 
the present sub-committee of tbs House 
of Representatives gives encouraging ert 
ilcnee of Its intellectual honesty by being 
no exception to this rule (Wee page « 
et sei| of a pamphlet entitled “Revision 
of l*ntent Laws,” published by the Patent 
law Association of Washington. D O.) | 

Aloises will undoubtedly arise under 
any law, but It remains to be demonatrat 
ml that a limited patent monopoly of the 
' nature contemplated by the United States 
CiHistltntlon and onr p r esent patent law 
I will materially Interfere with the effect of 
any general taw In restraint of lndiutrial 
monopoly or In regulation of targe Indus¬ 
trial organisations when backed by public 
Oiilnlou. The whole subject of the regu 
tattoo of great industrial organisations 
and restraint of monopolies la now un¬ 
dergoing the most active dtsctuailon before 
Congress and the public, and no oue would 
lie more Incomiwtent to predict the sur 
vlvor of the many vlewa presented and 
jot to be presented, and measures pro¬ 
posed and yet to be proposed, aa he who 
thinkJ he can do It 

Instead, therefore, of enacting a law 
like the Oldfield Mil, fundamentally Im¬ 
pairing the value of the United States pat 
ent Inherent In the Intent of the patent 
taw, and tending to discourage financial 
Investment in that development of inven¬ 
tion which has played, and the great ma¬ 
jority believe la yet to play, one of the 
foremost parts In the program of onr 
civilisation, It woold seem to be the better 
statesmanship to defer the attempt to har¬ 
monise onr patent laws wtth tha public 
altitude toward the regulation of moo- 


lalter la to be, and have had an opportuu 
Ity to observe the effect thereon of the 
limited potent monopoly aa contemplated 
by onr p res ent taw* and to avoid lnjuri 
on* general legislation enacted tor the 
purpose of protesting s o ciety against tbs 
effects of the “rare exception.” 

In the place of inch destructive legis¬ 
lation there la ample room tat the con 
atruedve kind. It ie now over thlrty- 

PatertQaroorganSnttM wrotrorteMrikd 
roeogaiUcn, ami it* ad^at. aM AM In- 


,VJ 

L 


Last Crane i 

PANAMA' 
CANAL ' 

HAVANA and 
JAMAICA 

A sixteen day tnp under the 
moat favorable conditions. 

S.S.“Victoria- 

Lnise” 

—TOE LARGEST STEAMER 
SAILING IN THE CARIBBEAN. 

FROM NEW YORK ON 

April 30th 

Rates, mdoding meek and ac 
commodanan* aboard dgk 
$145 and igi, accordmg 

Speoal rates m al locabaoa 

Now alba Wm tone the Caoal baton 


Mmga—idNfcvrittbalodl—taw 

Harabnrg-Araarlcan Lina J 

SMEftv J 





Write for Brook* Boot Book I 
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aumptlve validity and eooeeqoeat com me r- 
ctal value of a patent waa pointed out 
It la now over twenty yearn since many 
j manufacture™, attorneys and Inventors, 
ami other* directly Interested In, or well 
Informed In regard to patents, began to 
better© that the increasing variety and 
correlaI Ion of tbo arts and consequent dlf 
Acuities of clnMdBentlmi, together with 
the difference between the nctnal and re¬ 
corded state* of the several arts, had 
passed the point at which any practicable 
form of organlsatl 
leaned |silent the 
validity coiitemplnl 



iwrtlculnr In tile perl on during wi 
the full recognition of this situation ' 
limited to comparatively few iswple, 
spocnlntlie nrgniiliotloiis naturally sprang 
tip for no other purpose thou to moke use 
of the large number of doubtfully valid 
patents for the purpose of collecting from 
those engaged tn the arts concerned royal 
ties carefnlly Hied ut figures which the 




8 VERY COLLECTOR IN AMERICA WILL BE 
INTERESTED IN IHh SHtlEb Oh ARII- 
CLES APPEARING EACH MON I H IN THE 
PAGES OF THIS MAGA7INE, ARTICLES 
UPON SUBJECTS WHICH Will. PROVF 
A DELIGHT TO AMERICAN COLLECTORS 

AMERICAN HOMES 


(For talc by all newsdealer*. 25 cent, s ropy, *1 s year) 

Every successive issue emphasizes the fact that it is unsurpassed in iti field 
for attractiveness and constructive value to all interested in Home making 


5*5£ of patentability to Inventions definitely In 
tfitjgi advance of • the highest skill of the call 
1 “* lng" and likely to remain so long enough 
’ attar date of Issue to permit the progress 
of the art Involved to benefit enough by 
the dlsclueuTo and expected development 
of the Invontlou to make It to the pnbllc 
advantage to grout In return therefor, the 
limited monojwly now totally provided 
for 

—— The Commissioner probably has the 

Mg Jo gal right to effect such reforms, but 
' “it to not to he expected that the Oom 
mUstoner of ratents can make a radical 
change in such practice and establish, and 
affectively enforce, rules which are objec¬ 
tionable tor various reasons to a large 
number of persons haring buatmae with 
tn the offtoa. Briefly stated. gltapll 

tattoo of method* by positive require¬ 
ment of law, both aa to the general pat 
tabtttty and the adariatotrettve pro¬ 
cedure, to what to n ee d a rt " (Quotation 
ftp* page 1ft “Baport of tha tnraetiga- 
ttm et ta trnfted Btatap Fatal 0* 





AT LAST!! 

A Gasoline Gauge for autaotoMet that is accurate 
and depen da ble—ig» haU, down hiD, on aide hat, 
and on the hottest and coldest day*. Show* at a 
glance the amount of gasoline n die lank 

Ijepe'mVg 

Gasoline Gauge FWah 

(AlurSalsiWDak) 

sow or m many advantages 

aSSsiM? 

Daam laky asks tasdaktr Ci as t* m d «£r 

CF.tORX a COu HopadaMfaaa 
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Soonomy and BUehMy, L l e e wat m, 1MJ, 
a a Document No. U10. Btxty-eooood 
Coagreaa, Third f i—Inn ) 

The preparation of the flora—t Just 
quoted wu made poratldo by the aotlon 
of our own Oongrwwmsn, Hon. Hubert J 
Buikley, In lul roductnr after suitable ae- 
tlou In committee, Joint raeolutton No. 837, 
authorising end making prcparatleu for 
the required Invewtlgatlon leading to the 
reiHirt 

Aipitu quoting from this thorough, com 
prrteimlre aud Intelligent report "The 
question of the desirability of deoreaelug 
the uuraher of pateots grunted fur what 
ere culled trivial inventions, no that the 
patent* granted by the United Rtatea ahall 
I* only for Inveolloua, or lmprorementr 
that nre of rnlue la cloeely related 

to the eubject of this cha liter and the rein¬ 
ed}, If otto la needed, le to be found In 
llte perfecting of the methods of oxamina 


have eu£ down ^ho h^i 
cost ofmoiorir^ 

U NIT h II SI AThS Tires today yield an average mileage from 
25 to 511 pi r cent higher than was ever given by any make of 
tires pre\unis to the organization of the United States Tire 
Company iwo >cars ago 

Our own records prove this 

Kory unprejudiced dealer in the country will admit it. 

Ask your friends who arc using United States Trcs, how much 
more mileage thn arc getting now than they were in 1910 

I'he ie-apenilne methods of manufacture employed exclusively in 
nnitirry United States fires have accomplished this increase in tire-mileage 
and decrease in hie expense 

Two years ago we predicted that concentrating the efforts and 
facilities of four of the world’s most modem tire-making plants oh 
the making of one line of tires, would result in the most radical re¬ 
duction in tire expense ever known to the industry 
IVe have made good our prediction 

United States Tires have today come to be acknowledged 
everywhere as 

AMERICA’S PREDOMINANT TIRES 

nml the minplc rruon luck nf it t. this -they have cut down lire hilla. 

United Stales Tire* are made in three lynea -Cluieher, Quick Detachable 
atul t.enuine Dunlop (Straight Side), the tire that » alwdutely *iui ranteeJ 

r iiu mu lulling You have your iinure nf ihrre trraila—Plain 1 rnuli and 
world famoiiK Nobby and t ham Tread. 

United States Tire Company, New York 

Jb SsB SS’B SSSgSSgS m 



Tke “BABBS” Padlrr. Feed 

# Upright Drills 


Send (or Mi Cotniogoo | 

LW. F.IJm.t MM Ca ! 
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for wbouo Interests the fathers of oar 
country were especially concerned to the 
prejudice of the interests for tlin benefits 
of which the Constitution was framed. L— 

Such a conception Is refuted by Its mere l OC 

TT£ their „*s benefit that the poo- ClUshed by Competition 

Invention, and in order to afford develop- be *° me i where cto-fadw ahead 

Ina Investors reasonable seeuritj and In But H'”™ Retting idea* into action, and dotng 

ducemeut to make the necessary Invest " 

ment The force of this statement “goes You’ve got to u*e letter*, you’ve got to u»c printed 
home" when one considers that a blast matter to reach the men you want to sell 
furnace for making pig Iron In Its com And the quickest, luregt and most economical 
merclnl form costs a matter of VI MM000, mean* of producing that literature i* 


CRUDE ASBESTOS 


I. H. MARTIN 
wncurrmnmM 


What hapisns? Parent’* theory la that IOU know mOtOrCVcling at itS 

thanks lo the elevation of temperature, 1,1 t ^ .1 

' the alnmlnluui which has remained fixed VCTy DC 8 t WtlCn yOU TC aSulClC 

1 u|«ju the lolmcco sfter the ewtporaUou, Tftm ^ 

I forms with the nlcollne a highly instable M H 9 V * _ — _ | 

&mim Motocycle 

j and water vn|>or The 1913 modeb el the httfiaa Motocycle are a* complete and satnfyaig aa the 

1 According to his experiments the smoke most exacting nder could demand. The prune essentials of Power, Speed. Flexibility. 
' loses from W) to 90 per cent of lta normal Comfort, Rekabfay and Eaae of Control are positively superb m each alliance No 
toxic content—on the condition always, teas than eleven anprovemenl* tha jeer Twenty ome minor ‘refinement , 1 u addgum. 
which seems to bo indispensable, that the Mo- «w U—. « d*»s pm«l-s sb-ia. ntto, cWoc No *k**-m, wbmhoo 

KT5 STZ SL The Cradle Spring Frame 

peratnre of 70 to SO dec Cent When As iSTuKken^Uaw.so —!—hn as iLs sew festers You Ksvr the chon of 

dried at • lower degree the destruction of nsi^. Thsrss DO anm SB the asrma twocooilorubferxhofpoaOos, wuh the double 

toxic elements by combustion Is much )m> splsa sod so s im i rnra lwthoafdwsts- brsks cosliol m sack. You si; wo the pedok 


iJ^e KEROSENE Engine I 


STSJo SSL'S srss r The Cradle Spring Frame 

peratnre of 70 to SO de« Cent When llVt. nd^oo —as rndwr sew katara You have thochmo! 

dried St a lower degree tbs destruction uf Thsrss do anm <a the aaraw twocomlortobfere^pootiow wah thedoiile 

toxic elements by combustion Is much )m> saw md so a iin i r —i ra jsrrfagdlhsaM- brake coalral m sack. You si; moth* pedok 

da— s od toy. Ths W ofths aotor- mwsly l or -smo g ihs —Sot i you wwh I. 

Pa rant's method of procedure la vary qr E^U£m^T^l«htaaddbn io pad- “ 

alnapla. In the case of tobacoo It la mere M«L«. 

ly moistened with the proper solution PT* T, ”7 * p ** T ® *" hl ' ,r ^ ' ■—wd* w No two — *. tan —U. 

For clears it la better to Inject the aolu Tr M«tf * H >■».*».■— «* ■ — M OO iWl— Si m di n th. emn No -n wW no bo 

tkm by means of a syringe and than dry 1 m xa p si n ,i t CollruW sonn i _ . B 

them at slightly uleratad temperature on **“'{7 KPi tSBT Cylltodw/ $aSot*£s£ 

1 pa mait in More or by iballir mana In mu*- M 4 . /•»» j -m— m n j • mn j ■- 

ortUr to sUmtoata the acetic add THE HENDEE MFC. CO., 917 State St., SPRINGFIELD, MASS, 
ptortd to dissolve tbs alxminlam la the ... . . tt—-**._* w-v> ... . _ 

















































































A Real 1913 Car 


Electric Lights Oversize Tires 

Set-in Dash Lights 15 Roller Bearings 

Left-side Drive 50% Overcapacity 

Simple Center Control No Levers in the Way 

By R. E. Olds , Designer 


Here are some things which cars must have 
to be really up-to-date. 

These are the things which you'll miss most 
if you fail to get them. 

Note that Reo the Fifth -combines them all, 
and combines them in an honest car. 


Coming Features 

Most leading cars now 
have left-side drive. Note 
thatfactcarefully Thednver 
ntB close to the car he passes, 
as in European cars. 

All leading cars now have 
set-in dash lights, to displace 
the old side oil lamps. 

Leading cars now employ 
big tires. They are costly, 
but the day of skimpy tires 
is over. They cost too much 
for upkeep 

Mark these facts, what¬ 
ever car you buy. Don’t buy 
a car already out-of-date 
What leading cars do this 
year, most cars must do next. 

Greater Care 

Then leaders noware 
building cars with immense¬ 
ly greater care. They have 
seen that cars built other- 


It means a $75 magneto— 

A doubly - heated carbu¬ 
retor— 

Big brakes—big spnngs, 
tested for 100,000 vibrations. 

Every Preca ut io n 

The leading makers em¬ 
ploy every precaution. Every 
part is compelled to pass 
radical tests and inspections 

Important parts are hand- 
fitted, and ground over and 
over to get utter exactness. 
Modern, costly machines 
are used in the gear cutting 

Engines are given five 
long-continued tests, and 
the tested engines are taken 
apart and inspected. 

Genuine leather and the 
best curled hair are used in 
upholstery, so the car won’t 
soon look old. 

Nothing is ever rushed. 


Insist on Them 

This is the practice in 
costly care That's what 
makes them costly. But no 
man in these days should at 
any price buy a car without 
them 

What pride can one take 
in a car with features dis¬ 
tinctly out-of-date ? What 
satisfaction is there in a car 
that’s poorly built? 

Soon troubles begin—soon 
repairs begin Ana the cost 
of upkeep makes the car a 
burden. 

In each Reo the Fifth we 


spend $200 in features and 
cautions which some call 
unnecessary. 

We save it in factory effi¬ 
ciency. By confining our 
output to only one model 
we save about 20 per cent. 
That's why a car, built as 
we build it, can be sold at 
the Reo price. 

It means to you a long- 
lived car—a car that keep* 
its newness. It means a car 
distinctly up-to-date. 

One wrongs himself if he 
lets any inducement sell 
him a leaser car. 


The Simple Rod Control 


Reo the Fifth has no 
levere, side or center. Noth¬ 
ing on either side blocks the 
way of the driver. He is 
never compelled to dis¬ 
mount in the street, nor 
enter from the street 

All the gear shifting is 
done with a center rod, out 
of the way. It is done by 
moving this rod only three 
inches in each of four direc¬ 


tions. It's as simple as mov¬ 
ing the spark lever. 

Both brakes are operated 
by foot pedals. 

This is also a coming fea¬ 
ture. You will see why it 
mustjse. It is one you should 
have on a new car. 


A thousand dealer. handle 


Reo the Fifth. Write for our 


1913 catalog and we wflltaB 
you where to see the ear. 


wise don’t live. 

Thu means Timken bear¬ 
ings instead of common ball 
bearings. Not merely a 
couple to claim their use, but 
roller bcanngs throughout. 

It means drop forgings in 
place of steel castings, to 
avoid the ndfiJsf flaws In 
Reo the Fiftnwe use 190 
It means steel made to 
formula, and analyzed twice 
It mea&s gears tested for 
75, OOtt^bunds per tooth. 

It means big margin of 
safety Driving parts made 
one-half stronger than 
necessary 



R. M. Owen & Co. 
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Control Reaervoira and the Dayton Flood 

N OTHING Im more greatly needed Just now III 
any discussion of lh<* proper methods of con 
trul of lho MlMHlmliipt River nod Its tributaries, 
hnn u pngier point of perspecllvt nnd a reasonable 
alieo of |iro|iortlon The area covered by flu water 
ilud of the Mississippi In ho met, and the loealllleH 


ih that at Hatton 
rHlnfall tttiH iibsn- 
of fact, It Ih prob 
rHliiatoriiiH of tin 
InteuKlty and (lie 
ecu JuhI alHint the 
jii flood was In no 
mid lie termed tlio 
nlar direction for 


Ih from the clouds 
er channels 
rktH affected h) the 
:h deiwe forests, and 
‘wo to three weeks 
To-day, thankH to 
lou of the eountry 
me maipilltide will 


ah l men sim si thing 
water the dweller 
Htistdlly ni>on the 

chnnnelH which natnre haw prepared nnd found huID 
dent to carry the flood wultra comfortably down to the 
•tea lly piling and bulkheudlug, area a, which properl} 
belong to the high water channel, have been mulcted 
therefrom for tho erection of factor!ea, wharves and 
vra rehouses. Hridgcs have been thrown acroaa the than 
uela, frequent!) with moaatie idem and leuifthy uliut 
mootH, reducing the total <roaa aectlou available for 
the Mow of the water fully flftv per cent below that 
which nature laid found to be ueeeaHary Ht u tinw 
whin the ran off of the rainstorms, In nnv given period 
of time vvaa only from one Hftli to one tenth uf what 
It la to-iluy 

( hii the tliHHla bo pnventod In rcforealHlInn? New— 
provided the furraerH will vaente thilr lamia nnd the 
Government will rcplaut them uml allow the flood lumla 
of the upiar Ohio lo return to nature a wlldirnesH 
comlltloiia nnd If the citizens of Ihivton mid other 
tovviia auhjeol lo floods will blow up I heir bridge plera 
anil npproflclnw, nnd nme all nrtlflclnl structures until 
the rlvir Is restored to Its original cupaett} lie are 
not prepared lo do that of course Therefore, the 
oulv wav to restrain the rlvir under the new’ condl 
thins Knight nlsiut hv ilvlllxntliiii Is to liulld levees of 
anllhlent In lb hi to contain the flood waters and guide 
thim safely in thn Gulf ItefiireHtatliin, we heartily 
believe In It aboil III lie ihim for the anke of the future 
tlmls-r auiiplv of ibi eouutrv and tt should be done on 
■II HrcHH which are not suitable for agriculture 
Chu aueh floods aa tbal at Ibiylon lie previuted by 
building reaervoira of such capacity us to buld luck 
the UimhI waters and let them Into the riven, lu such 
volume uud over Much imrloda of time as we might 


wish? Yes, the thine could be done, but It would In¬ 
volve an equal wiping out of cultivated lands to that 
demanded for adequate reforestation. 1«t us oousider 
a few thru rex. At the height of the recent flood, the 
Bumunt of water to be taken care of was such that If 
a reservoir of the slse of Lake Prle lied been available 
for storage, twenty four hour* of that rainstorm would 
have caused a rise of six Inches over tho whole surface 
Think of that—sufficient water falling lu one day to 
raise Lake Krie six Inchest 
Furthermore, If our Lake Erie storage basin were 
built to cover the area concerned lu the flood of last 
month, It might happen that the next great rainstorm, 
say the following year, would fall not In the upper 
Ohio, but In the upper Mbsdaelppl, or In the central 
Mississippi or elsewhere, and our reservoir of the slxe 
of Lake Krie would be merely a costly testimonial to 
the fact that we had not taken a proper bird's eye view 
of the whole situation. 

Reforestation can help a little, and reservoirs can 
help a little, but the true solution of the problem Ilea 
In pushing to completion an adequate system of lofty 
strongly built and properly reveled levees throughout 
the districts that are subject to overflow 

Knowledge end Monde 

O tn civilisation has brought with It evils of its 
own. M'e teach the young to enable them to 
cam a living, to appreciate art nnd to make 
reasonably rikhI cltlxeua. Rut In the matter of sexual 
enlightenment our attitude la almost wholly negative 
We treat Ihe subject as aometblng “not quite nice to 


higher ctvlllxull 

tbi coarser elemeuls to eullgbleu' the rising genera 
lion while the better” elements maliilutn a prudish 
silence \nd thus v Ice <■ bred of Ignurnun 
These things are not as they should be, and numy 
voices are being raised lo-duy, calling for a reform of 
our customs. The prohluu Is a difficult one Its solution 
culls for our moat thoughtful efforts. The phenomena 
of hi x are so complex In their lnilm we upon thi life of 
lasly HiHl soul, and uffett so many phases or our being, 
tlmt a well lialnncvd attitude toward these things Is 
absolutely essential If we are to escape tho danger of 
a om aided soil distorted point of view Thus, the 
extremist, who would elevate free love u|mu a plumule 
of glory, and make nil things elae aubacrv lent to this 
one principle, forgets the exlgunlea of practical life 
(in the other hand, any plan which [iroiKises utterly 
to disregard deeierootcd lustlncts of our nature enn but 
lead to failure, in tllla the ndvocatca of eugenics have 
shown their good Judgmeut, that they have for the 
main restricted their pliuia to negative measures they 
urge us to prevent obviously undesirable unions, tho 
marriage or Imbeciles, criminals, habitual drunkards 
and other burdensome uud harmful elements of the 
population. How uuiili good such negative measures 
alone would do, If enforced la obvious to any one 
familiar with thn history of such nests of vice and 
crime as the Jukes and Zero families. What we need 
la frank and sincere discussion Let pot thoao who 
by their sense of thu sanctity of the Issues involved 
are beet qualified to speak, lie held In silence by an 
exaggerated or false modesty It la lu this spirit that 
we welcome the expretadous of \ Jefferson Watts on 
the subject of ' Knowledge and Morals' In the current 
Issue ef our Hufi-lsukht 

Powibilitieu of the Home Laboratory 

I N them days of magulflcent endowment, by means 
of which every Held of science Is so Ideally devel¬ 
oped nnd brought to fruition, one Is apt to dis¬ 
count the possibilities of the borne lalioratory There 
may bo some who are deterred from entering those 
Klyslau fluids by the reflection that Isolated contribu¬ 
tions to science would lie had In the vast output of our 
splendidly equljiped Institutions. The consideration of a 
few Instances will demonstrate that there Is no occasion 
for any Individual enthusiast to he deterred because 
he may not be so fortunate as to l» associated with a 
great scteutttic enterprise, glveu brains and Industry 
It Is a maxing what enn be done with a very modest 
cqulranent Indeed For example 
When Koch lo 1»<U, announced his discovery of the 
tubercle bacillus, Dr Edward L Trudeau was living 
at Saranac IA lie whence be bad gone to cure himself 
(how he Deficient has the result since proved to thou 
sands') of tuberculosis. Saranac Lake was then but 
a guides settlement, remote from civilisation, desolate 
In Its surroundings, forty ml lew from any rdllroad. Dr 
Trudeau secured a copy of Koch’s epochal paper, and, 
being without special training, he went to New York 
to receive a few lessons from a colleague la (be eeaen 


Hal principles of Bacteriology, and bow to stain the 
tubercle bacillus. 

At Baratmc Lake, than, without paraphernalia other 
than his microscope, without access to great libraries 
containing manifold treatises on the subject, the water 
often turned to Ice In his house (his wood stove would 
not generally burn all night nor was there at that time 
any coal In that region) Dr Tr ud eau devised a home¬ 
made thermostat which had no regulating apparatus 
and was heated only by a small kerosene lamp. For 
protection against violent changes In temperature ha 
Inclosed his thermostat In a series of wooden boxes, 
the doors of which could be opened or closed at will, 
according to the Intensity of the cold. His guinea pigs 
be kept In a bole under the ground, heated by an oil 
lam]>, this being the only spot in Haranac Lake where 
they could escape freealng at night (The Haranac 
temperatures may be lower than that which Amunade n 
experienced at the Bouth Pole) l T nder such dream 
stances as these did Dr Trudeau obtain tbs tubercle 
bacillus In pore culture, being the second observer In 
America to do this, and with these cultures he repeated 
all of Koch's Inoculation experiments. Since then the 
Laboratory of the Adirondack Cottage Hanttarlum baa 
held and holds u place lu science of primary Importance 
as lo Its contrlbutlonH and Influence 

As to Koch himself At seventeen be persuaded his 
father to get him a microscope, as another youth might 
strive for a fowling piece or another for a motor car 
Possessed of this most congenial companion he set 
about perfecting other technical means of Investigation. 
Even genius cannot work effectively without toola, so 
Koch himself took a band In the making of just such 
lvails as he wanted and needed After obtaining bis 
degree lu medicine he became a simple country doctor, 
utilizing his snare time (w' 


study, expert- 


asH 


yet uneurullud In nnv world famous Institution, he laid 
the foundation of nil that noble work which earned for 
him tho title The father uf PrrvenUce M catcher 
The Abbe Mendel, a simple priest, experimenting on 
peas lu a cloister gurden, evolved the must valid theory 
of heredity known to science The (Juries revolution 
Ixed tho phlHlcnl sciences by their discoveries In most 
unpretentious la bora lories. The clergyman, Spdllanxanl, 
started physicians Investigating digestion by making 
a dog aw allow a perforated woodon ball Into the hollow 
of vvhlili meat had liecn Introduced, In order to learn 
If this Is digested In (lie slomncli by means of a ferment 
or through attrition by tho gastric muscles. U Is good 
for example to have richly equipped physiological lab¬ 
oratories, and vre should lie grateful for them, but their 
fruits come essentially from tho geniuses working lu 
tbim a wonderfully successful teacher of physiology 
got llvol science through even the thickest head In Ills 
clnsscs by the agency of bis personality, half a yard 
of string, u blackboard and some colored chalks 

The Scientific American In the Honee of 
BepreeentatiYea 

S TRIKING recently on the subject of the Mlasla- 
slpivl River problem, the Hon Benjamin O Hum 
pbreys. Representative from Mississippi, Included 
Bn editorial from the Hukktific Amrricar of February 
16th, 19la The Representative said ‘Mr Speaker, 
under the leave granted to me to extend my remarks 
iu the Record I Include an editorial from the 8cm- 
Tinc Amekicah on the subject of the problem of the 
Mississippi Hlnce the digging of the Panama Canal 
Ibis Is the most serious and moat Important problem 
which (’digress will have to deal with. All three of 
the political parties represented on this floor are com¬ 
mitted by sped lie declarations in their several plat¬ 
forms to the task of preventing floods on the Missis¬ 
sippi River and I commend unreservedly to their care¬ 
ful consideration tbb) editorial, which states the prob¬ 
lem and the sole method of Its soluHon more pointedly 
aud concisely (ban I have evrer seen It stated before. 

"Every man here will concede that the Hernnno 
Ameucak Is one of the moot conservative, accurate, 
and well advised Journals on all technical subjects'pub¬ 
lished In this country, and Its conclusions on this par¬ 
ticular problem will certainly carry weight, If not con 
rietloo. to every open mind. Few gentlemen here hare 
the time which It la necessary to devote to the study 
of the Mississippi River, and 1 hope, therefore that 
you will read this editorial, which *Ul cover leas than 
two pages In the Record, and yet which covers the 
whole subject 

“Reeervolra, outlets, and other kindred theories are 
studied aud their fallacies exposed, and the levee 
theory, which all who are informed on this subject 
agree is the only feasible way to control the floods, to 
fully endorsed. I do hope that ovary member her* will 
read this editorial besaaae It illumtoss a sohjsct that 
wo will soon be oaltM upon to coosfttr and feriliy 
rattle,* 
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h«fnM aa tk« Cm* Cad CanaL—It la estimated 
that the 36,000,000 ton* of shipping whioh round. Cap" 
Cod daring the year will be ao far benefited by the 
opening of the Cape Cod Canal that it will be perfectly 
totting to pay a toll for the uae of the oanaL The 11,- 
0004)00 ton. of eoal (hipped annually to eastern port, 
wfn find the Inner and (bettered route of great advantage 
and probably the greater part of this, or noh part aa 
la tarried In bargee, will avail ltadf of tha eanal 

DscMae la Batattva Strength of the A mart cm Navy — 
Already the United Statea Navy ha. hat the weond 
position in rank among the naval powm. Germany 
ha. ampaand ns, and now we an confronted with 
the probability of having to give plane to Fmnoe, whoae 
nary under the new administration ha. taken on new 
life and is advaneing by leap, and bounds. The relative 
portion, of the two fleet. In 1910 will be France, ten 
dreadnought., the United Htatea, eight, Fmnoe, «oren 
Mperdreadnougbta, the United State., five In that 
year the total di«placement at dreadnoughts and super- 
dreadnought, will be 870,000 tone for Franne and 
3104)00 for the United State* 

Switzerland Bays tha SL Gathard Railroad.—The 
acquisition of the St. Gothard railroad by the Swim 
government baa been advanoed by the ratification by 
the National Council of the St. Gothard Railway Con¬ 
vention of 1909, by which the St. Gothanl railway 
pane. Into the hand, of the Swira government. The 
company 1. paid *42,fi00,000 for the railroad, and in 
addition the government take, over the debt of the com¬ 
pany, which amount, to *21,41*,000 Thl. line, one of 
the moat famuli, engineering work. In the world, was 
the Aral to Introduce thorn famous loops built entirely 
within the body of the mountain 

A School Which Pays Its Scholars.—For six yean 
the apprentice school at tho Lehigh Valley Coal Com¬ 
pany'. .hop. at Drlfton ha. been In successful opera¬ 
tion It to held for one hour twine a week during work¬ 
ing hours, and a novel feature Is that tho scholars are 
paid at their regular rates for this time Attendance 
is compulsory for all apprentices. They are instructed 
in the applied mathematics of mechanics freehand 
drawing, correspondence, and all subject, useful to 
them in their craft. One of the earliest scholars could 
neither read nor write, yet to-day he is considered one 
of the beat workmen In the shop The average attend¬ 
ance is about twenty, and the oourae is pronounoed by 
visitors from nearby Institutions of learning to be 
both offioient and complete 

Over-taxetleu Limits Stoe of Cities. —In a recent issue 
of the Wall Stmt Journal, attention la drawn to tho fact 
that the final determining faotor in the growth of cities 
is the taxation, which history has shown us tends to run 
to very high and burdensome limits in the greatest and 
most rapidly growing cities of the world Attention Is 
drawn to the fact that Mommsen has shown that the 
water-tax receipts proved that in the time of Had nan 
the population of Rome was not lees than 1,400,000 
To-day it la lea than 400,000, and our eon temporary 
draws the conclusion that the people were taxed out of 
the city London has slowed down In Its rate of growth, 
and attention is drawn to the fact that increasing taxa¬ 
tion, due to the very oostly works of improvement now 
being undertaken, may ultimately aot with similar effect 
on the city of New York. 

Slxtoen-mlla Tasnsls Through Um Racktsa.—One of 
the most striking developments of present-day engineer¬ 
ing is the great expense which the railroad companies 
do not hesitate to incur In building tunnels of unpre¬ 
cedented length with a view to decreasing their grades 
across the mountain summits The latest announce¬ 
ment In this connection la that of the Canadian Pacific 
Railroad, which states it la going to undertake the con¬ 
struction shortly ct a tunnel that will be by far the 
longest yet constructed. It Is to bs built below Its pea 
through the Rooky Mountains. It will be 10 mike in 
length and will cost *14,000,000. This Is some four miles 
longer than the well-known Simplon Tunnel through 
the Alps and the estimated time of ecmrtruetion U seven 
yean. 

Flgnraa *T • Faar Dan* Batatasf,—The Weather 
Bureau estimates that in the four days' rainstorm 
which devastated certain towns and villages in tbe 
upper watershed of the Ohio River, eufflofcmt water 
fell to eovor fifteen mHBon gene of land to a depth of 
one foot. This represents b e t ween five mad rix thousand 
bilhoa gallons of water In tbe pretense of such oc¬ 
ean trinity of nature, the work, of man, whether they 
be restraining neerrotrs or trtiMai beaks or what not, 
beeehu mere pygmies and utterly futile for restraint. 
A four-day rainfall which wffl «nr such a State aa 
OHotwiih a depth of seven 1nehaa, Je a p hsnnm a ien 
of Mint* wJrieh k beyond aR p mdhttl tto of eootroi 
fey *ppiiaw« titet to* known in preeani stage 
ofi titp ait ring . knowledge. Att We Oaa hope for 1# to 

ftnrtsr- Abeohtsiy to prevent R wontd profc- 


Electricity 

Wlreleae Telegraphy A erase the Bari eg See.—It is 

reported that arrangements are being made between 
our Government ead that of Russia to maintain a wire- 
lea telegraph service across the Bering Sea. Thu will 
oomplete the girdle of radio-telegraphic communication 
■round the world. 

Hedridty from Sawdut.—Tho mly of Vancouver, 
British Columbia, has been greatly annoyed by tbe 
smoke from sawmill, and lumber mills To overcome 
this nuisance, a company has been formed to supply 
these mills with aleelno power As fuel fur the generating 
plant, however, it is planned to use tho sawdust from the 
lumber mills’ waste heaps. As the power is obtained in 
this way from a waste product, electricity can be fur¬ 
nished at greatly reduced rates, and not only is the smoke 
nuisance abated, bnt the problem of disposing of enor- 
moua piles of sawdust is also solved 

Thread!.( Conduits Pnesmatifslty.—A new appara¬ 
tus has been designed for threading conduits. It has 
the advantage of being aide to pass around several bonds 
which would be difficult if not impossible with the ordi¬ 
nary fish-tape method A “traveler" is provided which 
consists of a scries of washers loosely fitting tho interior 
of the oonduiL This traveler Is oonneotod to a string or 
cord which panes through a tube into a compressed-air 
tank whore It is oniled up on a reel In sorvioo, the tank 
is first filled with air In a pressure of about 20 pounds by 
means of a hand pump, thou the traveler is inserted in 
the conduit, the end of whioh is sealed by a plug on the 
end of the tube, and a valve is opened, permitting the 
air to pan out into the conduit and blow thu traveler 
through, drawing the string with it. This string is then 
used to draw wire whioh, in turn, may be used for haul¬ 
ing a heavy cable through the conduit. 

SterilUiag MUk with Ultra-violet raye. -The Bureau 
of Animal Industry ha. been carrying on a numbur of 
experiments at Washington, D C , in the use of ultra¬ 
violet rays for the sterilisation of milk The milk is 
spread out in a thin layer by means of a drum revolting 
at high spoed, which picks up the m ilk from ono trough 
and conveys it to another While on tho drum it is sub¬ 
jected to the ultra-violet rays. Thon it is picked up 
from the second trough by a second drum and conveyed 
to a sterile fhude A quart, mercury-vapor lamp gener¬ 
ates the ultra-violet rays to whiuh the thin film or milk is 
exposed It has boen round thaL by this treatment tho 
bacterial contents is greatly reduced TTowever, when 
tbe milk is exposed for a sufficient length of time or in a 
Him thin enough to produce a much larger reduction in 
the haotcriae content, It is givon a disagrooablo flavor 
which renders it unfit for the market. 

Electrolysis and Concrete Rein ford eg —Tho effect 
of electrolysis on the Iron reinforcing rods of oonorele 
was demonstrated at the recent Cement Show in Chi¬ 
cago by an exhibit of the National Bureau of Standards 
It was shown that local currents are set up in tho iron 
dun to moisture and impurities, producing iron oxide, 
which, as it uonupies a much larger volume than the iron, 
exerts a pressure that eventually results in cracking tho 
ooncreto To determine the amount of this pressure, a 
steel cylinder with a bore of 1 fi-ineh internal diamoti r 
was fitted with a steel rod of one-inch diameter and the 
space between waa filled with cement This was then 
immersed in water and tho iron ooro was connected to an 
eiootno circuit. By mcanning the expansion of tho 
outer cylinder it was found that the oxidation of tho iron 
ooro produced a maximum proMure of 4,700 pounds per 
square inch. A column of concrete, one foot long and 
six inches in diameter and provided with an iron core, 
was immereed In water and subjected to fifty volts with 
tho iron ooro as the anode In throe hours time the 
specimen was ozmeked A bulletin on them experiments 
is being prepared by the Bureau of Standard* 

Self-lighting Klaetoeee p e —By tbe use of a small 
dynamo mounted along with the crank mechanism of 
a moving picture machine, tho Pathfi firm of Paris are 
now able to produce a machine which is seif-con tinned 
and fnrnliba its own current for the lamp This makes 
an independent apparatus which can be sut up any¬ 
where and is at onoe ready for use Where a current 
supply is not at hand, this will be very convenient. 
Tbe idea is being applied in a simplified apparatus of 
recent design, and It is intended to ha used extensively 
in homes or schools, aa tha picture machine is now 
recognised to have an educational value, bnudoe giving 
recreation Una point which lessens complication is the 
use of an over-votied metallic filament lamp, and by 
htenaring the entrant much above the standard the 
lamp gives a very bright tight, thus projecting a good 
image on tha screen. Such a lamp will burn for 8 or 
10 boors and can be replaced very oheapiy Thus 
the usual are lamp, which amateurs may find more 
difficult to work, la not needed here. The new machine 
alao has taaombostibie films of prepared oeiluloid, of 
somewhat Tett er rise than tha standard. In this way 
tbe machine to wad within tha reach of amateurs, aa 
ww than to aaawtiy aaythfag to b* s B ande d to. 


Science 

The Tareaataaary of Logarithms. -The Royal Bocioty 
at Edinburgh I. planning to hold an inti relational mathe¬ 
matical ooo g r ess in June, 1914, to ctMiralo the tercen¬ 
tenary of the publication of John Napiers ' MinOei 
Logarithmorum Canoms Deeonptui ’ Tin i ntiiruun- 
ments will include a garden parly at McnlnaUin, of 
whioh Napier was laird 

Tbe Name* of tha Mlaor Planet., or Asteroids, since 
the number of known bodies of this class began mi reusing 
by leaps and hounds, with the intmdw lion of photo¬ 
graphic method, of search, ham furnished oslrononiirs 
with thu opisirtunily of enranit-inoraLing all sorts of per¬ 
sons and things mythical and other* isi Ono of them. 
No 194 has just been named Mimllc afti r the hi mine 
of a celebrated Provencal poem by Frdddnc Mistral. 
This name was proposed by Camille Flanimanon (of 
oourne') and has been acts plod by Or Max Wolf who 
diaoovorcd thu plant t in question m 1900 

Meteorological Work of the ‘ Beotia In nonneetion 
with the forthcoming < co-patrol of tin. North A llan I in 
whioh to being organised hv tho British Board of Trade 
and several steamship companies, it is announced that 
the veHsel til lie used for this purpose tlm Scotia ’ will 
carry a trained meteorologist, and that iip|nr-nir eilisor- 
vations will tie made by means of kites and kite-meteoro¬ 
graphs whioh have liocn supplied by Dr Assmann, 
director or the Lindenlmrg Oliscrvatory II is also an¬ 
nounced that tho wireless equipment of the vowel has 
been furnished free by tlm Marconi Cominny Two 
wireless operators will lai carried The vessel will hi 
stationed off tbe east coast of North America to ll i 
north of tho usual shipping routes, to wall h tin lireak-ii| 
of the me and n>|mrt on its movement toward the shi| - 
ping routes 

A “German-South American Institute" lias liecn 
founded, with headquarters at the Teehnual High 
School in Aix-la-Chn|a<lle, for the purjxjMe of furthering 
both intellectual and ceinioc rc ml n lotions In Iwoon 
Germany and Latin America The ambit ions programme 
of tins institution includes the mUrehanges of hti mture 
especially js'riodinal publicatlnns the publication of 
directories and handbooks for tile countries concerned 
thu preparation of Girinau, Spanish and Portuguese 
editions of appropriate works on thu arts and sciences, 
and so on The Institute will bo divided Hilo a large 
numls.r of seutions according to oounlni-s and subjec ts, 
and each member will alfiliute with one or mun of I hose 
Further information on this subject unit lie obtained hv 
adclrossing the " (lose haftsstelle dee D< Ulsc ll-tSuclumen- 
kanisoheu Instituts, Kgl Tulin Tlcxlisc hulu, \ix-Ia- 
Chapelle, Germany 

The Highest Mountain Climb.— 1 The- account of the 
Duke of tho Abruzzi’s expedition to the Karakoram and 
Western Himalaya in 1UUB, just published n ports nemo 
remarkable altitudes attained by thu parly According 
to tho (itugmphieul Journal, the I)uku undertook this 
expedition chiefly to contribute to thu vexed prolili ni as 
to how high it to possible for human beings to climb Ho 
and hm guides, after living for J7 days at or alsive III 000 
fool, spent another 17 above 18,000 foe t, of wliiih 0 were 
spent at or above 21,000 Teet In an at ti nipt on Bride 
Peak, the party aampoil at 22,488 fee t and tho next 
morning climbed to 24,000 fecit thus carrying tlie 

man-lovel’ 700 feet higher than any previous moun¬ 
taineer Only a heavy mist prevented them from reach¬ 
ing the summit (2li,ll0 feet) The most remarkable part 
of tho story is that tho parly did net suffer from moun¬ 
tain an knees, and were littlo the worse in any way for 
their exertions Apropos of this fact an inUnsting norma 
of letters on tho subject of mountain sickm ns from cor¬ 
respondents in various parts of I lie world lias been ap¬ 
pearing for some months in thi tlcugraphiral Journal 
There are fow subjects on whmli opinions differ mure 
widely 

Primitive Art. -The numerous discoveries in the way 
of mural paintings and drawings id iialeniithu caverns 
winch have bwn mode in Europe of laic are well re¬ 
sumed and illustrated in tho mount publications mado 
under the auspices of Urn Pnncn of Monaco and tin two 
volumes relate to pictorial art of the iipocli known as 
Magddeniao. Tho first discoveries made at Allanura, 
Spain, in 1872, wore followed by ninny others anil these 
confirmed the existence of a quaternary art of n niarknblii 
value. Systematic rosearches in a great uumlsr or 
caverns showed that this art was spread over other 
regions, for instance in Francs', where M Riviere pub¬ 
lished the drawings from the I-a Muutlio cavern in the 
Dordogne region Handsome and large-sized poly chnuuo 
freeooes then came to light in the Comharelles anil other 
oaves which belonged to the same family Thi u a c aroful 
atndy of the subject was taken up and thi publication 
decided upon owing to the Prince of Monaco s lihirohly 
Mean. Caption, Hreuil and others who were in live 
workers, now determinu thu form and isunlinn of tho 
caverns, then givo a description of the uriiaini ntatnm 
sod draw a parallel between the animal forms and liman 
of existing mIimI. or of animal remains whioh wa 


SCIENTIFIC AMERICAN 


i Multicycles for the Blind 


the Hlo Grind* Hirer westward through the la folded up and carried on the roof of the car 

LI ring quartet* for two priest* ere provided la the 
nted on a standard two-too motor truck cbaaata, forward eod of the car When the alter la Dot In oee 

It 1* pushed to the extreme rear of the 
- car, giving plenty of rood for living quar¬ 
tern. lu thin forward apace are contained 
lockers for personal offsets, lockera for 
folding cot*, bedcluthw, drawers for 
hooka, stationery, a typewriter, cooking 
nteuidlii. tableware, and a light supply of 
provisions. As many hs three cot* can be 
erected In berth style, suspended by mean* 
of brass chains, so that the prteata and n 
chauffeur may be accommodated. In ad 
dltlun to this there are two extra army 
I folding cots for use, when desired, outside 



rs 4fi minutes ruuulng time The riders for thli 
ere chuseu from (U) caiHlIitsles The length ol 
chine Is 28 feet mid the gcur Is hi The scconl 
steers this machine and the others simply pro 
< combination vehicle 

A Chapel on a Motor Track 

kPFLH on wagons, on rullriNid conches, on boats— 
linve heard of all of thew , hut a motor chapol- 
i Honictlilug new Motor (lm|iel HI I’eter, It li 
and II WUN presented to the Cutholli Chun l 
dun Hoileti In a nieiuls*r of a wesltrn liraml 


nee of 100 miles In proxlmatel} double the floor space thus 

Tire riders for this sanctuary ot ample slae In the center of the platform 

es The length of extension Is set a quartered oak combination attar 

Is hi The second snd vestment cabinet with Its ornamental brass seess- 

otliprs simply pro- sories. Along the outer edge of the platform brass 

standsnls are flllod and provided with heavy silk cord 
guards. The floor of the platform Is covered with a 
> TmJ, deep green Dnissels carpet, and a green draped curtain 

’ Track hangs from the platform to the ground. To the right of 

coaches, on boats— the Hilar In one of the photographs may be seen a 

it a motor chapel— small folding organ, while lu the foreground la a rack 

K-1 HI Peter, It Is fitted with large tubular bells for outside use and a 

e Cutholli Chun h small chime for use at the altar The equipment also 

n weslirn liranih includes n stereop!Icon, tlie power for the lantern being 


The Ghent Food Congnw 

A T the Ghent International exposition which opens 
lu April there will he held a t digress of food adul 
terutlon snd Ilk* subjects. An Interesting feature Is a 
section where will he exhibited natural products In raw 
and purlHe<l state along with lmltatlona or different 
kinds of adulterations. Model laboratories where food 
products s re manipulated will also be seen by the pub¬ 
lic Numerous lectures Illustrated with lautern or 
moving picture projections, fonu another attractive 
feature 
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SCIENTIFIC AMSBCAN 


Discovery of the Infantile Paralysis Gena 

By G«mtWt« Oraadeosrt 

ri-inomill at present we are uunhlu In atop the 
1 ravages of Infantile paralysis, the recent discovery 
of the Berm responsible for It la a long step In that 
direction. 

II la now nearly three quartern of a century alnce 
Ilelne, a Oermnn phyHltlan, umde clinical oleertailona 
or a chit meter which eutubllahed uente itollum) elltla 
(infnntlle mnilyalal aa u rilsenst of a distinct char 
actir Twenty nine yearn ago Mtr(lui|sll tlrat broached 
the theory rhat this, in common with certain other 
IMralyllf silxiiras, In due to the prestnee of a Berm 
I rout 111! time or the raccignllluii of Infantile par- 
nl\sls ne Hitch, ulHint fifty epldeuilca have been brought 
to Hu intuition of pity Klein na for ayatematlc atudy 
Hu one which prerailed In Kweilen In 1MHI, and which 
furnished valuable data fur extended reeeureh, aeemed 
the starling isilnt for un animal recurrence. Hy turua 
In Franco, Italy German) mill tho I nlled HI a tea, 
human Iwluica—prlnclimlly tery yotuiK chllilreu- hare 
cone down In nuiulicra la fore Ita Might. And lit 1006, 
Wkkuiun laid cinphnHln iiimiii what has proved to be 
a inoHt iDUKirtnnt fael that those cunee of Infantile 
paralysis which ucier fully develop In curtain iieople, 
play a largo imrt In the Hpreed of the dlaeaae 

In order to undenituiid this, difference* In the nature 
of renlNtance In lintiitiluuln tuuat hi taken Into ac¬ 
count Hiuh A < Id Id of three yean la taken sick with 
hcndiKht mid feier Three day a later, entirely without 
(turning imriilyHla ireepa up the logs, Hacenda to the 
arm* and after ail Interval of piaadhly live days, Inter 
fere* nidi the heart uctloti and caueue death 

Anolhir child lu done association with the fatal 
case may hate practically the antne sj (upturns, but 
may never develop iienilyHlH, Mnf an example of the 
abortive tyia 1 which la not the lean to he reckoned with 
when public (lunger from tho dlucaac la considered. 

Olmtuclo* In diagnosing the lllueae were for a time 
lnauruionntable, not only becuuae poralyala ciime un 
after a preliminary llluem ao alight aa acarccly to 
afford warning of the need for a doctor but beranee 
after the patient apparently recovered, he became, 
aometlmea within h few days, suddenly and ho|ieleeely 
crippled. 

Tho prencnce of Infantile poralyala came to be rocog 
nlacd nt autnpty by acara aloug the aplnal tract not 
to lie found In other parta of tho body Though fuiic- 
ttonal chnngee In organa were effected the nervoua 
origin of the trouble wua manlfeatly to be luveetlgated 
na Ibe furulaher of symptoms. When poralyala waa 
coming ou the llmlm of one aide of the body would 
lie u drag ou thono of the opiswlto aide, the weight re- 
aulllng lu fatigue 

Though udultu Huffored from tho dlaoaac, the Inrgeat 
known proportion waa alaiut one fifth of tlioae alrli ken 
In the coumo of on epidemic, the favorite victims be¬ 
ing children In their third year In country districts, 
the (tineaao aeemed to radiate from the public hcIuhi! 
Tlie carrying agent waa believed to la* alwaya the 
human lielog, no animal aufferlng from a form of 
paralyalH that could be atudlcd un co-related to 1L 
Homo yearn ago, Inuidetelw r of Vienna confirmed 
Hlrfiuipoll’H theory of ail hifectloua ngeut bv trnnamlt 
ting I he dlmwue to monkeya. Thin nude It pucudble to 
ntudy the dlaeaae objectively hy a new method and 
alnce that time acteutlata hove been giving It grant at 
tenlluii 

Though the Infautlle paralysis \lrua dia*a not fiourlah 
wllh eipul facility In all individuals, It la hard to kill 
Ita prencnce hi the brain, aplnal cord ami timalla of 
reeonl ly dead human Iwlugs und monkeya hna been 
alum n by Inoculation, for example of material obtained 
from the nunnl passage* of imuikeya. Moreover, ex 
IHTlmeiitH ahow llut the germ doea not die of pro¬ 
longed heating nr framing uuleaa exceealre 
Much of the Imiairtant work along these lines has 
1 ceeii done nt the Kockefeller Institute under the dtrac 
lion of I)r Hexuer Kx|ieximenta on aultuala afforded 
the hint that the Infection may Ice curried from oud 
to tin mucous memlcruue of the nose by load apeak 
lag coughing, annexing, etc.* 

It la now supposed that the virus enters the body 
through the nasal pannages and In carried Icy tbs ly m 
plenties along the route of the olfactory nerve to the 
membranes tliat envelop tho brain and spinal cord. 
Wintber Intermediate agents, such as files aud icther 
domestic Insects, play a part in the transmission, la 
mil yet definitely establlahed 
Klittner's work for a long time dealt with prevention 
aud nllerlallon I hiring the summer of 1011 a large 

uunilsr of patients suffering from this disease were ad¬ 
mitted to (lie Hixkefeller Hospital, while a still greater 
number were treated In the clinic 
Meantime, work waa going on lu the bacteriological 
department of the Institute which was dcstb-od to 
have groat bearing ou this particular atudy 
A year ago, IHdyeo Noguchi, the Japanese scientist 


at the Rockefeller, aucco aded to growing for the ftret 
time the tplrocluetm paUUa (the germ of oyphUb), 
This germ waa first discovered by Hchaudlnn Is Oaf- 
many, uud was later developed In animals at the Pas¬ 
teur Institute In Paris by Drs. Levsdltl and Bearadka. 

Noguchi’s aoceeas In developing It was due to very 
special research ou which be had been engaged tor 
some lime with reference to the culture of anaerobic 
germs, 1 e., germs that cannot be grown In the presence 
of air And Or Ftexner suggested, not long alnce, that 
he apply thaw brilliant new methods to the problem 
of growing the hitherto undiscovered germ of Infan¬ 
tile poralyala. 

This germ appeared to be one of the so-called “ultra- 
microscopic" variety, that Is lo say. a virus so minute 
as to be Invisible through the magnlfylng-glass and to 
pass through the pores of porcelain (Berkfeld) filter*. 

Acting on Or Kleiner's suggestion, and enforcing 
the very strictest conditions of air exclusion. Hr 
Noguchi has grown the germ of this frightful malady 
from tho brains and spinal cords of children who have 
died nf It, grown them In bnmau serum kept lu long, 
deep tubes. On tlte top of the serum la a layer of 
para Blue to keep out ths air, uud the germs grow only 
In the very bottom of the tubes In the position most 
distant from the air 

In the light of this scientific feat, these germs appear 
to be not truly ultra microscopic, In spite of the tact 
that they are small enough to pans through the Berk¬ 
feld filters. They can be seen through the microscope 
as exceedingly tiny granules or globular bodice. In 
a variety of arrangements, growing singly doubly, lu 
Hhnrt chains or In masses. They can he stained a red 
illsli violet with the well known Ulemas stain by means 
of which the syphilis germ wan first identified. 

As a guarantee of the genuineness of this discovery, 
tho crucial test proposed by Koch of Germany has 
already been successfully applied Thb 
applied lu order to establish whether the newly dis¬ 
covered germ la really the cause of the disease under 
Investigation. Germs which have been cultivated 
through several gtmeraUous have given the experhnen 
tal disease of Infantile paralysis to monkeys Then 
they have heen recovered again from the bodies of these 
animals, precisely as In cases which liave been so 
constantly under olwcrvatlon III the i»st 

It la needless to say that this discovery Is of the 
very greatest lmixirtauce In Ibe diagnosing aud treat 
meul of cases, aud that it Justifies ths expectation that 
the day la nut far distant when science shall hare this 
devastating disease under relatively perfect control. 

Lightning Calculations 
Extracting Boots of Numbers by Inspection 
By Alfred J Lotka 

A T b recent meeting of the Hoclfitfi Francolae da 
nuiosophle, M Quinlan astonished Ibe members 
present hy extracting culie roots slid fifth roots of 
given numliera at sight The matter has received con¬ 
siderable discussion In the dnllv newapniwre, but for 
some reason the method employed has not gained very 
general publicity nor has (he rational) of the process 
been exinaed 1 shall first of all describe the method 
sa reported In I.e Mafia mid La Vafurr, and shall then 
show how the rules given follow from simple mathe¬ 
matics! considerations. 

It ahould lie remarked at the outset that the method, 
aa described In the sources quoted, applies only to per¬ 
fect cubes, and, generally, in odd powers of whole num 
liera. A few examples will liest serve to exidHln it 
An regards fifth roots, M Quinton observes that the 
last digit of the fifth power of a whole number la 
alwaya tlm same as the list digit of the number itself. 
Thus, 1*u 1, 2*«- 12, 9 211, 4* ■=» 1 112-1 5* = 8,12B, 

V -T.no, 7* — lfirSVT, 8*~d2,7BN, (*■=.»,04ft Hence, 
if given llw fifth power of any of the numbers 1 to B, 
and asked to extract the fifth root, we can do ao instant¬ 
ly by lmqlection of the last digit If ihe number given 
exceeds 0* the procesa Is a little more complicated. It 
become! necessary to memoriae tlm fifth power of tbs 
first nine dlgita, as given above An example win beat 
Illustrate the method. It la required to find the fifth 
root of 229240,007, this number being the fifth power 
of a whole number Tho last digit of the root sought 
will, aa before, be 7 To find Ihe other digit Inspect 
the digits of 229240.007 which precede the tens of thou¬ 
sands and do not exceed ten billions (ten thousand udl- 
Uona) In the present case they are 1208. Now 229ft 
falls between 4' and 0*. as will he seen hy referring to 
our Hot of fifth powers above. Then the last digit but 
one of the number sought la 4. and the entire numbs? 
la 47, an the reader may convince himself by trial 
Fur cube roots the method Is ■ tightly dUtoraot M. 
Quinton observes that the cubes of 1, 4. 0, 8, B end la 
1. 4, 0, 8, *, while the cubes of 2, 8, 7, 8 t»4 to 8, 7, 
3, 2, 1. e>, ih numbers found by subtracting \ \ 1, 6 
from 10. Tbs cube roots of numbers Mm than LOGO at* 
therefore obtained by Inspection of the last figgr* as 
fellow* V8-10-8-2, *V3T-IQ-T-#I -yfttf 


Hi, 'V79B-B, 9>r ««t» Me* «C the MftfeW 
number* we must i&moQm the rube* M the n umb ire 
between land a TkusVltW-e 1H, for (10-J)-8 
knd 5 He* between 1 sad 8 and therefore has a rod 
lying between 1 and 2. The digit la the teas I* there¬ 
fore 1, and the number nought la 18, aa stated. 

M Quinton has similar rules tot extracting tbs Tth, 
0th, 11th roots, etc. 

Now let us see how we can account tor these remark¬ 
able facts 

Ijat us consider the case of ths fifth root. We want 
to show that the last digit of #* la e This la ths earn* 
thing a* saying that the last digit of («• — •) la ssro, 
or that <*’ — ») Is divisible by 10. Now (** — •) — 
• (*“ +1) (e + 1) (» —1) 

It la immediately obvious that If m Itself la <Uvisible 
by 10, then (*•—*), fiinoe It contain* the factor e, 
vrtlj also be dlrisible hy lft Furthermore, If the last 
dixit of e is 1, then (e — 1) la (Uvisible by MX But 
(* — 1) Is a factor of (e* — s), which 1* therefore 
also divisible by 10. Similarly If the last digit of * la fc 
then (e +1) ends In aero, abd so doss therefore 
(«• — *) 

Now If e ends In 2, then e* ends In 4, and (e* +1) 
In S. Hence (e*—e) contains the factors 2 and Ms, 
It* last digit is again 0. Again, if e end* In 8, s' sods 
In 0, and (** + ]) In 0. Thus (e* — •) end* In a 
If m end* In 4, (e + 1) ends In B and (tf — e) con¬ 
tains the factor* B and 4, that Is to say, It ends In 
0. If e ends In 8, (e + 1) la an even number, 
and hence (** — ») contains the factor 10 If e ends 
In a, (a - 1) ends In 0 If m ends In T, (e* + 1) ends 
in 0 If x ends In H, (e* + 1) ends In 6 and <** — e) 
contains the factors 2 and fi. Our proposition Is there¬ 
fore proved. 

The rationale of the rule for numbers greater than 
0 Is so obvious as to require no explanation. The rules 


plained by a similar process, which I may leave to the 
reader to work out. I will only add that (e* — •) b 
divisible not only by 1U, bat also by 3. as the reader 
may show either by Inspection of the fifth powers cited 
above or by a process of reasoning similar to that 
developed here. 

The Current Supplement 

M il. FRA A HA’S article on the construction of s self 
starting induction motor Is concluded In this 
week’s Issue of Ihe Hurpunmer— Mr It. II Rosera 
tells us "why our freight traffic coats us five times as 
much as national, State aud local taxes combined."— 
The musicians among our readers will be Interested 
la the illustrated description of a typewriter which 
Prints music characters.—V Jefferson Watts contrib¬ 
utes an article on Knowledge and Morals, which b 
referred to more at length on our editorial page—U. 
V Huntington gives a simple formula for computing 
gyroscopic forces In aeroplanes.—A highly efflcleut 
photo-mechanical process for preparing illustrations, 
which has found extensive applications and promises 
still further development in the future b described.— 
Prof J J Thomsoh continues hla discourses ou “The 
Structure of the Atom."—A Whitehead discusses some 
indirect causes of Imiwrfect interchangeability of ma¬ 
chine parts—Prof 8. W l*arr of the Pulverslty of 
Illinois, collaborating with H I*. Olin, bos conducted 
Important researches on the coking of coal at low 
temperatures. A detailed extract of their report, ap¬ 
pears in this Issue of the HorrixiiEKT —EL F Bushford 
discusses the relation of certain csss* of cancer to tho 
presence or parasitic worms In tbs body of tho animal 
afflicted. 

A New Method far Cootln* Mint* 

A GERMAN engineer, 11 Diets, proposes a method 
for cooling the air In mines, which will overcame 
the existing dlfflcultUs. The temperature In mines, 
which Increases with the depth of working, makes It 
Decenary to fix * maximum number of hour* per day 
for the miner*, and In tho German mine* where the 
temperature often exceeds 28 dag. Cant tbs man do 
not work more than 6 boor* par tore, ftoeh eoadt- 
ttoe* cause a greater expense tor labor and a lessening 
of the yield, and the present method to Intended to 
keep the temperature below 98 degrees at tbs working 
point* ao a* to allow of a eOottonuwe working aa in 
other industries. Aftac,showing the reasons why preri- 
ooa attempts In thb direction was not auecesnfcd, he 
expose* hb method, which to to oompreea air at the 
nrfaoe of the ground and than pat It Omagh « drying 
proesm. The co mpre ssed sir then goes tote an axpan- 
slim apparatus or dr tvbtno, where tt expands ad 
fugnbhas work to this machine. She ft a bo hianmm 
oertd by the effect at the iTPiwfiis on the wetMtsewn 
pdndpte, and 1* to than taka kggadUa «t« protected 
ptptog tote the him and dating**** tha proper pgM? 
mu to aacure a good w®«aat*m *ui t'mtottl a* 
air within tho *toa. gf qpb »g# r cbftto pfr 
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(EorrMftimhmr 

{Tha edtton an not ntpoaMte for statement* 
made il* the oomapondence column. Anonymous emu 
amatcationa cannot be oonaUnred, but the numcn of 
o o rn aponde n ta «W be withheld when to deatred. J 

I n mi to r * and Heir Needs 

To the Editor of the Bcnmnno Ambsican 
You ramkr invaluable service toward advancement by 
publishing the letter of Mr Kennedy in your Same of 
March 29th The Eubject eurely demand* wrioui action 
Tbo Inventor, aa a role, ii not '‘money-wiae’’, hia voca¬ 
tion b to wrve humanity, and be ihoold not be deprived 
of raaannahle oompemtion nor permitted to fall into the 
trap of the mercenary Many lose through indlrarect 
eonfldenee in the penonal re pmen tative of capital. I 
happen to know through experience There may be a 
law to protect ideas, but the inventor haa no money to 
go to law when oalled upon to defend himaelf 

I am now working upon idea* pertaining to a rotary 
■aaoHne engine, also a device for launching lifeboat* in 
heavy Mi and a life-saving device for use in the tall 
buildings when Are canapes, ladders, and all other means 
ML It b remarkable that the last h not already in 
general use, but It b not, and aa usual tho device is of 
quite simple construction and of genuine merit 
You should reprint Mr Kennedy's letter 
Cincinnati, O Howard Hmith 

The Falling Elevator 

To the Editor of the Bciaimnc American 

My attention ha* been called to an «ror in tho issue 
of Bciaannc American of March 8th On page Zid 
you my "It is interesting to note that as tho falling dis¬ 
tance it four times the stopping Interval, Mr Kllllhorpe 
will, during tbo latter interval, have his weight Increased 
fourfold. Buoh is not the cam. HI* weight will bo In¬ 
creased flvofuld 

Suppose the falling interval is 400 feet and the stop¬ 
ping Interval 100 feet. Suppose a man weighs 100 
pounds Work done by gravity on man in total daeoent 
-100 (400+100)-60,000 foot pound*. Thu must bo 
absorbed in tho latter Interval of 100 foot Hence pres¬ 
sure of man on elevator-00,000 foot pounds divided by 
100 fret-.VX) pounds. If the man’s weight Is ISO pounds 
he will “weigh,” during the stopping period, 760 pounds 
Thu is supposing the stopping acceleration to bo uni¬ 
form. which of course it can not be, far if his pressure 
were to ohangc from 0 on the elevator to 760 pounds 
suddenly, bo would collapse Hence, as you point out, 
tbo negative acceleration must lneraam gradually Thu 
will make the pressure of a 160-pound man much morn 
than 760 pounds during the latter portion of the stopping 
period J 8. Coon 

Atlanta, Os. 

The Mississippi Problem 

To the Editor of the Sctaimno American 

I saw some articles in your paper discussing methods 
of Improving the Mississippi River There is one fact 
about the Mtaumippl to which you do not seem to 
attach any hnportanne, and that Is, it Is a silt-bearing 
stream, which should not be lsft out In any plan for 
the control of tho river It Is, aa you say, not practical 
to regulate tho quantity of water In tho river by retain¬ 
ing in remrvoln, In tho upper sections of the river, 
enough water to prevent overflows In the lower sections. 
Every Inch in tho rise of the river in cr eases Its carrying 
capacity, not so much because of the volume addod 
to the mass of tho water, but beoanae of the increased 
speed of the current. I saw observations made by an 
engineer at Mew (Means which showed that at high 
water, a rise of twelve Inches double* the quantity of 
water pairing at New Orleans. As a difference of no 
more than one foot at New Orleans would not have been 
sulfloknt to prevent the river from overfl o wing In 1912, 
re s ervoir s having the capacity of preventing the river 
from o res flo w in g in that year should have been exten¬ 
sive enough to retain eohakWably more than one half 
tkb water that drained into tha rivss, and this would 
require the condemning of a territory Ulgflr than several 
States. It Is char enough that the Capacity of the 


are the only means whloh can I ncre as e tbs watereesny- 
km powv of the river The effect of levees is to increase 

t lhMOwss or depth of tho water; the measure of 
loorsass is from the level eg the land On the banks 
qt tbs river to the top of tbs torso; tt there wore no 
torso, tbs same thickness or depth of whtar would bo 
4*md V* rewi ri n g tho required number of feet of 
to*4h*ttm the bottom of tha rivw Nor it it certain 
iSUr'Ih k ahaohitsly mmitory that <6 raw* wattr 
he w*tad awry *a». ' 


tributaries Tbs only manner in which money con be 
profitably expended by one State In controlling the river. 
Is by building levees, but with the general Government, 
the case Is very different 

The general Government can utillxe tho natural law 
which governs tbo amount of sediment water holds In 
suspension depending upon the motion of the water and 
on the velocity of that motloq If a given amount of 
earth be placed in the bottom of a vowel containing 
clear water, and the water bo quite still. It will remain 
dear, none of the oarth will rise Into the water, all 
will remain In the bottom of tho vessel If then the 
water ho stirred and mado to acquire a motion, It will 
laku From the bottom and hold In suspension an amount 
of earth proportioned to tho velocity of the motion, 
the amount of earth in the bottom of tho vowel will 
l>e decreased and tbo depth of water will be increased 
If water resting on earth Im< perfectly still, it will become 
clear, but tf the water acquire motion, howtivi r slow, it 
will contain sediment. Since the amount of sedlmint 
water will hold in suspension Is in proportion to the velo¬ 
city of the motloh of tho water, ’’in order to deepen a 
■lit bearing stream, it would be necessary either to 
meruaao the velocity of the current srlthoul increasing 
the amount of silt draining into tbo stream, or to diminish 
tbo amount of silt draining into the stream without 
diminishing the velocity of the current 

Surfaoc drainage of rain water carries with it quan¬ 
tities of the uarth over which it passra Bunli water 
having all the sediment it can carry possesses no soour- 
Ing power, it cannot deepen a stream, it ma> even oause 
a stream to shoal If the uurrent lie cheeked as, for in¬ 
stance, hy the work at the Southwest pass 

Much of the sediment in the Mltwmsippi comes from 
tho Missouri If the Land which fOriuslH-s the mud to 
the Missouri were Ulo drained this wat-* would ho clear 
While the Missouri would be deepening it would nontmuo 
to discliarge much sediment in the Mississippi and 
this river would nut deepen al once, hut when tho 
Missouri would have doopunod suflloantly so that lU 
current would have become slower, its water would 
become comparatively clear, and this water coming 
into tho Mississippi as i tear water instead of as muddy 
water, would diminish the total quantity of sediment 
in the Mississippi, and this river would deepen in con- 
snqurnoe I mention tbo Missouri Ueausc of the 
quantity of mud it discharges, but tho Ohio should 
not bo overlooked, since this is the mer whloh fur¬ 
nishes tbo water whioh floods tho lower Mississippi 
The quantity of water coming from the Missouri 
compared to the territory which it drains would seom 
to indicate that the rainfall in that territory is not 
sunicunl If this territory wore tih drained hv I lies 
located below tho hard pan, all that portion uf land 
between the tiles and tha surf ate would hooomo more 
or less isirous and would retain moisture to Increase 
the vield of the land 

Deepening the rlvor by mians of diminishing the 
quantity of sediment in its water would din p< n tlio 
channel at tile mouth for ocean-going vessels 
Thi-ro is a manner in which tho dr<pining of the 
nver would bring in returns enough to repay many 
limes over any sums that might bo exp< inled Thorn 
are quantities of land, extending in Bonn places more 
than a hundred miles in width from the Mississippi 
which, from having boon covered hy the flood* of thn 
nver for generations, hava become i4i vatod by tho 
silt deposited on them Tbcao lands launot dram 
naturally into the river al high watir As muni sill 
was deposited near tbo souree of supply than at a 
greater distance, the lowlands along the rlter have a 
gradual slope to the Gulf, so that by building levisa 
which prevent tho nvur from directly overflowing land 
hehlnd the levees, this permits tbo draining of theso 
lands into the Mississippi at points hokiw Alsive 
Rod River, land on the Mississippi can not drain dinsilly 
uito the Gulf, but must return into the nver IfUiurtvnr 
were deepened so that at the highest point it could 
reach It would still be as little as ten feet Mow the 
highest point it reaches now it would be difficult to 
estimate tha gain that would result 
Thibodaux, la. " Jams Lai-orbst 

A Plea for the Patentee 

To the Editor of the Scnimno American 
Wire all improvement to ceaao with tho present 
day, all Inventions to end, then an unjust, iniquitous 
law that would deprive the‘inventor of Ins wcll-oamod 
"monopoly'’ might he paraed with Impunity, for it 
would only rob oae olara of people, the inventors, the 
men of pro g re s s, those men who have made the world 
better, living cheaper, conveniences greater 
But will rasa of brains, men of genius, men of 
inventive talent, spend months and yean of study 
and labor eoastraethig, Improving, creating some new 
machine for the u*e of mankind, some valuable pro¬ 
em by whioh oonimoditlc* are cheapened fur the 
um of the many, when the patent laws will not 
guarantee them at least the pecuniary patronage aa 
the result of year* of dkbeartanlng laborf I speak 


from experience aa well as from observation There 
are hundreds of inventions to-day that have never 
been patented by their inventors, some to my own 
knowledge of great value, inventions that rightfully 
remain undisclosed to the public Ami why I Why’ 
Because tho public says "We will take jour inven¬ 
tion and give you no jnat recompense for your years' 
of study and labor " And tho inventor replies to the 
pulilio “Keep your money, and i will keep my inven¬ 
tion " The pressure of Ignorant opinion might naum 
the enaotment of less effective patent laws, hut neither 
the public nor tho law can compel tho invinlor to 
disclose his Invention And who is the greater loser? 
The Inventor who must needs got his livollhood by 
means other than invention, or tbo gnat public, which 
never lmnotiU bv some improve m< nl, some commodity, 
which never even knows what benefit it lias deprived 
Itself oP 

l sav the patent laws are not strong enough Wo 
should have a patent law that would make it the -Inly 
of the (Joncmmcnt to prevent Infringements of iiatents 
without putting that burden upon the invontor And 
we should have negotiated between the nations u um- 
etrtol potent law, whereby a patent might he taken out 
(at an additional not prohibitive oust) to cover all 
noun trim 

Washington, D C William Edwin Emout 

Certain Unrecognised “Patent Rights” 

To the Editor of the BriENTtrir American 

Many inventions am produced almost simultaneously 
hv (urtusi having no knowledge of the other’s doing, 
in which ease the second inventor fares rather poorly 
under the present patent bvhUiii In an intcrfcmnmi 
suit the Patent Office awards priority of invi ntwn to 
one party, and will grant patents on Lluir s|mn-iI 1 c de¬ 
tails to tho other contestants who will 1st suhjirl to 
the broad patent This ran hardly be uthiraus Bui 
ui msnv nasi-s has not the second inventor vested rights? 

Most inventions of merit are worked out (mutually, 
often at great oxpcruu, anil frequently ninrkilcd Mom 
a patent application is Bled Will n two or men invi nlora 
Independently demonstrate equivalent invi lit tons about 
the same time they may both he said to ailvanee the 
arL substantially equally In such a mm if the losing 
party in an inti rferenoe shows that he would suffer 
by prohibition of tho use or sale of his Invention should 
lie not Is, allowed a license, seeured hv compulsion if 
necessary, under tho master intent? 

Probably in tho future. Inventions most henoflcial to 
the community will bo the result of ntn-ful smtnliflo 
development Instead of being so mui Ii the work and 
thought of one person, an industrial advanei inent 
will evolve from experiment anil elimination I'onilm.luil 
hv men in collaboration Tho industrial and (Xpon- 
im ntal lalsiratoniw of corporations, colleges anil sell nt- 
taU will no doubt contnhnte most toward industrial 
prognws 

U several well-equipped organizations are Helentideally 
working to improve similar products, supplv the same 
public demand, or open a now Held, thiv will in many 
luslanees obtain substantially equivalent results In 
such ease there will need to lie provision that a tech¬ 
nically sooond inventor bo not deprived of Ins invention 
to his financial loss 

One of tho risk* in developing an invmtion is that 
someone rise may bo Aral and hy a controlling pahnt 
absolutely prevent Its use The master patent may 
even issuo subsequently to tho pati nt dominated, 
provided It was filed before or within two years uf su< h 

Tho parties adversely affected have no redriaw, hut 
could reocivo equitablo treatment In means of a oom- 
pulsory lloonse granted on reasonable terms Would 
this not remove a certain simulative feature from (ho 
field of industrial devdopmi nt and mako it a sounder 
business undertaking? 

Another feature is that an Invi ntor of a revolutionary 
Improvement may find his progress hlnckod unless bo 
can secure license to use other inventions as was Bcsso- 
mer by Mushet- (Note Btientific American Hupple- 
mknt, December 28th, 1912 1 A logical or almost 
obvious improvement may he patented to someone 
olae who endeavors to exact undue tribute for the 
patent law makes no distinction between originative 
and intonnvo invention or those of much or little poten¬ 
tial value to the oountry's Industries 

Reverting to the evolution of Inventions by the eol- 
laborativo work of employees of corporate bodies, can 
we not say that an incorporated company invents’ 
It eannot only buy and sell goods, but traffic In Intangi¬ 
ble thing*, as good will, franchises, Uoensoa, and so forth 
Probably many patentable improvements are not the 
invention of one person or the joint invention of Mivoral, 
but the industrial evolution produced by experimenta¬ 
tion of scientists, engineers and mechanic* in the employ 
of an Incorporated body The patent law does not 
recognise such corporate inventing, and of course if 
It did ihoold carefully protect Independent inventors. 
Ottawa, Canada. F D Witmow. 
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Brucker’s Balloon Trip Am* the Ocean 

By Our Berlin Correspondent 

T 1IK doll} press recently published a notice (hut th 
scheme for the trnnwitlnjillc balloon expedltlo 


tied by Joseph Itruokor, 
■on HlHiiidoned DIhwiih 
I i x|HKltlluii (Mr Hruck 


plated structure of the ship to a level about thirty feet To the original Afte»o transferee bulkheads, an *d- 
ahore tbe water line. dttloaal bulkhmtd baa bead added, ffi riding the akin 

It wae Hbown that, while warahlp constructors had Into seventeen aepatku watertight compartments. The 
retained and developed tbe feature* which nude tbe original height of tba top of tbe bu lk heads amidsblp 
•Ureal Rasteru" a ship no difficult to sink, In tbe raer- was about ten feet above the water line. In the re- 
chant marine there bae been a gradual elimination of constructed ship about one half of the bulkhaada have 
been carried up to the top plated deck at a level of 
about forty feet above the water line. Bulkhead No. 
1 has been carried op to the force*stir deck at an elo- 

I ration of about forty five feet above the water Una, end 
No. 3 bulkhead baa beeu raised to C deck, on 
higher than formerly Below the water, steel 
tight flat* have been built, covering the apace b 
tbe etembead and bulkhead No. 3, and forming two en¬ 
tirely separate watertight compartments. No. S bulk¬ 
head extends to B deck, No. 4 to B deck, No. B to B 
deck. No. 0 bulkhead extends to B deck, a* does also 
bulkhead No. 10 end the new bulkhead known 
12A Bulkhead IS also Is carried to B deck, 
reach CM B deck and No. 15 extendM to 1> < 
two after compartment* are covered below 


| watertight floats or deck near the water line. T 
change* more than conform to the suggestions mad 
the Senate committee that Investigated the loos of 
‘Titanic" 

A complete Inner skin has also been built throug 
[be length of tbe boiler- and engine-room spa com by car 


Protection of Ocean Liners by Subdivision 

T 1IE two ncconi|iHii\liig Illustrations, uhoulug (be 
Inner Hklu nljlih him been built lulu tun notable 
ocean llucrx one the ‘Olympic ’ ulrendy In sen Ice, 
the oilier (In lui|s>rulor ' which 1 m ubuiit to outer the 
truiiMHtlniitlc mi r\Ice prme limv >|ulckly the White Ntar 
1 Ine Hinl tin Hamburg Vmerlcmi Line lime built Into 
tin Ir mIiI|im the greet lesson wbleb wiim taught by the 
Mliiklng of the Titanic Within n few days of tbe 
suulwrsiiry of the Iomm of that shl|k hir Mister, tbe 


Intercostal and longitudinal frames and each double aide 
wall an thus formed lietween two transverse bulkheads. 
In divided Into four Mcparate watertight compartmimte 
by a central vertical and a central longitudinal dla 
phragm 

To nHMlMt In ridding the ohlp of water In case of 
injury, an eight inch pipe which extend* the whole 
length of the ship baa been added to the drainage fadll 
ties, and It boa connections which enable ench tank 


the event or the rupture of the outer akin, any by 
colliding ship, the inner wall la so far removed as 
lie beyond any likelihood of Injury This is the 
itbod of arranging the coal hunkers which Is pmc- 
ed In all the navies of tbe world, and It gives greet 
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Babylonian Excavations by the Germans 

How Nebuchadnezzar and His People Lived 
By Edgar J. Banks 


T HK excavations conducted by the German* In the Germans bare attempted 

MfleniMtamlan \ alley began In 1H0U, and are atlll their extent, they hare 

cun (limed The rulne of several nabykiulan cities, Abu weenie that the ancient 

Habtm, Para, Hahyluu and of the Assyrian capital In their descriptions. 

Amur, hare been uncurered In a moat ayatematlc man uf the three larger n 
nor The rewrite hare been meager in some of the north, atlll retains its an 

ruins, In others, they hare been of the greatest archie- it rises to a bright of i 

ological Importance. The general overnight of the «n- tytvu the Arabs long been 

tire field has been In the hands of )>r Hubert Koldewey, mans hare paid llltle at 


mans bare attempted to trace the sails throughout 
r extent, they hare but isirtly succeeded jet II 
us that the ancient writers ware thirty accurate 
heir deseriiitlona. 

f the three larger mounds, Balril, the one to tbe 
lh, still retains its ancient name. Square In shape 
ises to a bright of over 100 feet Hpecialli here 
e the Arabs long been digging for bricks. The (hr 
is have paid llltle attention to this mound except 





dark red. The plano-convex bricks appear to have been 
the first burned bricks ever employed. 

Attacking the Bits of Babylon. 

Could the excavations Imre continued a few weeks 
longer, more remarkable discoveries might bain re¬ 
sulted, However, the Germs ns then turned their at 
tnotlan to- the rylim of Babylon on the left bank of the 
Emrtftniea, 70 qller Cotith ^of Bagdad. UnlUfd most 
Babylonian dries, the site of Babylon bad never been 
qnlte forgotten. Travelers of every age ha vs described 
It Nearly a ceutnry ago large square bricks bearing 
cimeiform Inscriptions with the name of Nebuchad 
uaxMr wen taken to the British Museum, and tho 
'mins have long been a profitable source of revenue to 
the A rata who have searched among them for bricks, 
ZlQIah, a dty of 10.000 people, la constructed of them. 
The court yards of the houaaa and a large dty square 
ut paved with them; they have been employed In the 
Wwgruetion of an Irrigating dam serous the Euphrates, 
gad still the supply seems Inexhaustible 

The rvtna of Babylon consist Of three large and sev¬ 
er* Small mounds- sunroondiqg them, is a ridge of 
ttrt, masking In pis** to n omuddetahie taught and 
rffoySwthig the city walls. Hsxodoto* snye the walla 
trims 8W fCet Ugh and » Bet wWv. Other writers 
ffiWga thai they were from it to Sfi miles lu circuit 
Wat they weee surrounded with 250 towers, nod pierced 
**£h a» gateway*. With gates of brutaah Ttanodi the 


York and various Ruroiiesn cities. The front Hut side 
of the stone is sculptured with a Hltlte warrior hold 
lug his weapons in tho air, the rounded Imck Is cov 
ered with the nndedpbered characters of the 1 lit He 
language. 

The Palace of Nebachadneiaar 

Nebucbadexssr s |«lace In the Kasr may bo regarded 
ns the greatest of Dr KoHlewvy’a discoveries. Iltlle 
but the foundations of tbe palace rcmnlu and Ibey 
are of square bornod bricks, each of which boars on 
Its lower face the name and title of the great king 
The several hundred chambers of tho jmlure are small 
some uf them are scarcely larger than a modern bed 
As they were cleared nut they were found to contain 
Uttle of value One chamber, much larger than tbe 
rest, had on one of Its sides a low platform of bricks 
This is supposed to have been tbe throne room and 
upon the platform the throne of the king may have 
stood So thorough was Dr Koldewey In bis exist a 
ttonu that be Nmoved the bricks of tbe walla and the 
paring of the throne room, now ouly the place where 
they were is risible. 

There was a sacred street In Babylon leading from 
the palace to the temple, along which the Images of 
the gods were carried In processions, according to a 
religions rite.' Tbe gateway known as (he Tahtar gale 
leading to the street, is most imposing, and gives us 
a good picture uf bow Babylon mast bars looked Tar- 


oniainentH of gold siul slope \t the sontls rn purr of 
tho city ill hu oisui H|MCt by the wnlls there uppearod 
a veritable forest of stone liiomiuu nls monoliths from 
four lo eight feel high each eiigmtcd near Its top 
with sn Assyrian Inscription ronlulnllig the name of 
tbe king or noble lo whom II was dedicated tine of 
them bore the nuiun of shnninriiiiuit, or tin olio su|e 
lamed mythical Kemlrnmls, who so tmiUtloii says, was 
Iransronned Into a dove Of all llie objects discovered 
liy Iht. Utrmnns In Mesopotamia this one Is of tho 
greatest historical value 

Within (he past three mouths Ihc Germans luivt 
gone to Ibe south Ttalivloiilan ruiu of Wnrku lu Isutln 
(heir nxcavatlvais In thnl iHrgest uf all the llabylmilan 
mounds. There lived the hero of the (•Ugamlsh epic 
and Rrecb Its ancient name bt nieiilbsied In ouc of 
the early chapters of the Bible Should its excavation 
l«e enrried on with the same patience anti thoroughness 
with which the nermans lmvr worked si nnhvlun anil 
Aismr, (he world Duty ex|s>ct dNtuvtrlm of tbe greatest 
Interest 
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Inventions New and Interesting 


Sim[ilc Patent Law , Patent Office News; Notes oft Trademarks 


Inptoved Varava Pnp 


Sarin* Substitute for S t,le ■* 1 ® Hr huU u *» claimed for the ly at right angle* to the other, but both provided with radian button* at later- 
y p~ .. T , Fills wheel that the action la Tery ilmllar having the name eyepiece jL The aye- vale representing fifty yards. The ontt- 

r s . mailt in* a ^irumatlc tire lu that the effort to irtece 1 h mounted In the aide of the fixed nary graduation on the drum can he made 

■nblem «r Kiipiilylng n milmtltiiie rOHl|lt compression lx exerted at point* telescope tube and thu latter contatna two to read In 10, IB or 90 yarda. 

i pneuniiillc tire for llie wheel* nd j aoent ^ tbc jKilnt of contact of the reflector* mounted et an angle of forty- 

■lillex lx one Hint lx Interesting t)ro ^U, tho ground, ax well ai at that five degree* Buys enter through the eld* , T . .. v .„ n _ n_,. 

ot Inventor* nnil designer* of ^ uf tbe flled t*,***,* and ^Hke the re- . tapTOTed VleB “ 

■x ...ul ...»..no who shall hoc- Hector B ^ ]laaB tbrOTgb ^ i VACUUM pnmp hae recently been de- 

[inxliu lug u tiro which, while lcnH p t0 the other refiector D, which In ■*» veloped which la unique In that It 

1C ndtuntages of a )Hieumatlc A Single Inrtnment Range-finder lnru (Urectn them Into the eyepiece. The wntolmi no valve*. Instead a novel 

I lx* free of the dlHudinutage*. mWKVTY FIVH year* ngo the Britlxh reflet-tor b hae only the lower half of lta mechanic* 1 movement 1a employed xlml 
"I* H n-waril which when meox 1 Wlir outre adirrtlxcd for n xlngle In surface xllvered, ho that the obeerver can *» t* 1 * 1 of tbe ■»•"***« of * Ht *““ 
ollMrx and « ntx util more Hum H truim'iit rungo Uwlir, iiud tlilx Htnrtrd lu look through the clear upper portion and en ** nfc ,n the body of the pump am 
c effortx In thlx illri-Ltlou Wo formed two annular naern Into which 

heel nlilrli lx i Inlnnxl In tbo In ________project two annalar flanges formed on an 

r Axil h. V lllx, to lie a perfect \£ overlying plate. Thla plate, which la 

for u piieiiuinllL tln> emlxHly _fim known aa the “Impeller," bee an eocen 

the Inw ii I or mllx n xteel cuxh /JfrA. | I trie movement that causes the flanges to 

whkli It lx iluliued dupllcatea //f IjRl roll along the sidewalls of the annular 

on tin resilient uitlon of a tmcit | //\ |k|\ rec oeec t. Like the strap of an eccentric 

A 1 / / | ™IL— . the Impeller has a circular movement 

loci comiirixcx a rim portion f | ^ _without revolving about an axis. In 

fliorts u tire lxirtlon comixmed <Tg‘U~~>~ i ——■aa—aaaill'^ j "WMB other words, each point on the plate de¬ 
dal Ncctlonx these psrts tiring -fi- A --jLWL--''' 
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aU* fen alot la a feed part of tbo Bane Be a lOidii -Ai fa well knows, 
motor frame. Tbe eccentric projection but belli are novtwed by two dumbbell- 
■M be to road to adjust tbe throw The «haped oover pieero. Frederick U Perry 
power abaft la driven by a motor mounted of Boverly, Mem., baa aeeurod a patent, 
above the pomp and connected thereto No. 1,048,092, for a method of making 
by mean* of a dutch. To prevent heat bam belli In whloh the two dumbbell- 
ln« of the pomp, the haae la chambered to shaped nover pieces are applied to a ball 
provide for water circulation. (water with a layer of oetnent between tbe 

Tbe manner In which tbe pump operates center and covers and a aenea of wiping 
la shown in the diagram. Tbe walla of blows are delivered against the cover 
tbe annular r a ce m es are shown by solid pieces to shape them and cause them to 
Mack 11 nee, while tbe eccentrically roov adhere to the ball center, after whloh tbo 
lug flangea of the Impeller are cross edges of the cover plena are trimmed and 
hatched. Bach flange with its corre- sewed together 

qwnding recam la a complete pump In A Machine that Frida aad Inserts Sheets 
Haelt bring provided with an Inlet and ta Kavdope.-An Atlanta, Georgia, man, 
an outlet port, aa Indicated by the black William Henry Young, haa secured a pat- 
dota. The succesrira positions of the lm rot. No 1,040,707 for an apparatus in 
pritor are shown In tbe diagram. Fig. 2 which a pack of envelopes are held with 
show* an advance of sixty degrees over th^r fl»p, opened and a folding machine 
Fig 1, Fig. 8 an advance of slaty ^ hui blade whloh folds a sheet into two 
green over Fig. 2. and so on, the advance puts and then again folds the folded parts 
being In the direction of the arrows. and the blade is then engaged with the 
Considering first the Inner ring it will sheet to insert the folded sheet Into the 
bo oheervod that as the points of contact envelope. 

progro. in the direction of the arrow, the A s^ltery DH.Ung Fountain -The pur- 
crescent shaped spaces on Uie left hand po«, 0 f patent. No 1,047,702, is evidently 
side of the transverse partition arc in to prevunt ^ one from unnR a 
creasing, while that on the right hand drinking fountain in an unsanitary man- 
aide are decreasing, so that air lakou In The patent which woes to H Mud- 

through the loft hand port will be dls Maoufactiinug Company of Detmtur 
charged through tho right hand port The ju., ss assignor of John C Davis of Digh- 
same Is true of all tbe creoeeut shaped tolli „howi a norole which furnishes 

chamliers produced on each side of the a dnnking jet or bubble and also furnishes 
outer Impeller flange. The parts are re- m{mn . ui supply a secondary discharge of 
volred in hwvy oil, so that there Is no ikpod «o positioned as to wet a person be- 
dangrr of leakage. The pump may be ft,™ i lu face can come in contact with the 
used In the laboratory not only for the noulo, the noule being so discharged as to 
purpose of producing a high vacuum but pemilt the person to dnnk without nwrfv- 
also, by leaving the suction ride open, for jog a bath 

producing a blast for a blowpipe By ro An Bt>eirie GloTe ._ In ^ 

venting the oiwratlon of the pump, that la, (mt No lj04was rhaHw A Heh.ndler 
Intruduclng water under pressure Into It, rf w „ t Hl>h(>kBll( n j , TOmbluw wllh 
It may be converted Into a motor In % ^ a (>f eleotncty such as 

fact. It la pomlble to uae one of the In. . ,, v thn tt ,„ ve ud ^ 


Legal Notes 

Friisra U Testify aad Ike Preeimptiea 
H Bslsai -The ease of Btemberger v Hews 
lett decided by First Assistant Commit 
■toner Billings, presents some peculiar 
questions. It wn an Interference between 
two sole applicants and the Commissioner 
•aid that viewing tbe oases merely aa tboao 
of two independent inventors “It la very 
dear that Hteinberger would fall " But It 
appeared from llte record that a joint ap¬ 
plication was filed by one Bunk and the 
party Hewlett for the invention of the iasue 
prior to the sole application of Hewlett, 
which joint application became abandoned 
It was contended by Hteinberger in his 
testimony that he disclosed the invention 
to the party Bunk and that the records of 
the Patent Office planed m evidenou raised 
the presumption that Buok disclosed the 
invention to Hewlett Hewlett elected to 
present no testimony so that no testimony 
is presented in his behalf to rohut the pre¬ 
sumption claimed in behalf of Hteinher- 

ger 

The Commissioner said that" where in a 
case Involving the question of originality, 
an inventor fails to take the stand who is 
available as a witness when the facts In 
hit favor, if any there lie, are peculiarly 
within his knowledge, tho legal presump¬ 
tion follows that his testimony would be 
unfavorable to his case" and reversed tho 
decision of the Examiners m Chief and held 
Hteinberger to be the original inventor of 


ract, « is pomime to use one or the in. a ^ hy th „ K , ( , ve and has 

pefler. a. n motor, and the other as a w t|w(nc audible .lam. mounted on the 
auction pump, for the lnlat and exhaust and an dec trio lamp also mounUri 

ports may be entirely disconnected. Thus „ n tbe ^ OVfl . t1roult winM mulovot 
tho city water supply may furnish the mUTrf , lif BlMtnnty w .th the lamp and 
laiwer to drive one part of tlie machine W iUi the alarm, and spaced oontaots Tor the 
uhllo the other is thereby canoed to pump clroult wires arc arranged on certain lingers 
alr of the glove and a circuit dosing contact 

on another finger and adapted to engage 
Notn for Inventors either of the •paced contacts to close thn 

A Brill fa Br sk If DapoaKs In Water corresponding circuit so the signals and 
Heaters.—In patent No 1,046,501 George alarm can be o|s>rated at will 
T Hlokmott at Pontiac, Mich., shows a A Car-brake Sbce —In patent No 1,045,- 
water heating device comprising a shell 428 to Pittsburgh Brake Shoe Company as 
externally heated and having inlet and assignecof John Jaenh Kinxor of Wildwood, 
outlet openings and an inollned partition Pa., ia shown a brake shoe which has an 
extending partially aoroan it between the | inclosing casing formed of wire fabric and 
openinga A hall fa free within the shell in this fabric is a filling of frictional ma- 
and rolls upon Its bottom and also on the terial with the sides of the cas.ng oor- 
partition off which it rolls should it be r gated 

thrown up on the partition by the agito- 8o „ e Charles rnlnr ,. j Bn |rf M PriesU. 

tlon oT the boiling water The purpose Tho wrfWcnown Washington Inventor, 

of the ban Is to break up deposits of lime Francis Jenkin., haa recently 

on tho bottom wall and keep the wall i^ed five patent-, one, No. 1,047,527, bring 
riean and free of aoating when hard water (or a ^ en gin« starter in which there is a 
fa bring used. pump easing, hunger and operating crank 

A Naval Ck sass server —In patent No shaft with a projecting end and a rotary dis- 
1,040,920, to EUe P Daution of New York, tributor supported upon *uoh end and toi¬ 
ls provided a cheese cutting device having escaping the shaft and revoluble thereon 
a rod to penetrate the aheese at Its middle with power device* acting between the 
mad a number of Independently movable pump casing and the projecting end of tbe 
blades which swing upon and an movable shaft to rotate the distributor shaft and 
longitudinally along the control rod, ao that means for causing the distributor shaft to 
they can be utilised aa cutters to out rotate the crank (haft at will A second 
dices from the cheese and also as a cover patent, No 1,047,528, is for a motion pio- 
for the oat edge of the eheeee. tore apparatus Involving improvements in 

flabriilals to the “ Elm ef Death” connection with the projecting machine 
Sfcfatfla.—Newi oomes from Tifimn hum Hi film box and film drum with a friction disk 
that its mill workers are demanding an- on tbe drum shaft and drum-driving de- 
forosment by the attorney general nf that vices as specified. A third patent, No 
State of the anti-" Idas of death shuttle” 1,047,529 ta for a valve for uae in oonneo- 
IriW Along this line it b interesting to tlon with an engine cylinder, while a fourth 
note the issue of a patent. No 1,547,957, patent. No 1,047,530, is for an apparatus 
to Herbert L. Litchfield of Sonthbridge, for providing boxes with closures and In- 
u— to a (buttle threader which haa a eluding a vertical wheel having a aeries of 
■tiff, unyielding shank and an extremely peripheral radially opened pockets in which 
fl-yihle, nriUant hoop portion at the end receptacles are placed and to which they 
of the ri-ek and adapted to enter the eye are delivered laterally, the wheel being 
Of the shuttle, the book portion having at rotated stop by stop and the die and plungm 
its —ri-»r ,u f’ an open eye and bring of bring provided for forming aad inserting 
tfadh fangth that whmt the thrmder fa the closures. The fifth Jtnkina patent. No. 
ipterlul into the shuttle eye as far as the 1,047,631. fa to a valve which fa adapted 
dhftplt trH osrmit, the open eye of the to be opened by fluid to —i re from one 
, mm* fa ritnated the tirnttfa fa tide and fa oomWned with device. arranged 

—teri.<risif “1“ ^ 


Recently Adjudicated Psteate - -Of nine 
adjudicated riuav in a recent list, the 
DcMoulm patent No 555,499 for Initia- 
tu)n apparatus fur secret societies was held 
void for lack uf patentable novelty m Alex¬ 
ander v DoMoul.u Brothers ft Co , 199 Fed 
Rep., 145 Claim 2 of the Stcinmete pauint, 
No 559 91 i, for an alternating current sys¬ 
tem of distribution was held not infringed 
id General Electm Company v Allis-Chid- 
inors Ciunpauy, 199 Fisl Hep , 1B9, thn 
Baldwm patent No (Ktt,874 for an acety¬ 
lene gas-generator lamp was held valid and 
infringed as to claim 1 but not infringed as 
to claims 2, t, 4, 5 ft and 10 in Hleanr v 
Baldwin, 190 Fed Rep, 1.U the Van 
Auken |latent. No K2rl,l5J, for discharge 
valve for st«un-radiator was huld not antici¬ 
pated and valid but net infringed in Mon- 
ash-Younker Company v Van Auken, 199 
Fed Rep . 123 tho Eggleston patent. No 
8.18,394 for a relief device for water sys¬ 
tems was held valid and infringed in Eggles¬ 
ton v Milwaukee Heater Manufacturing 
Company, 109 Fed Rip, 147 the Boldt 
design patent. No 30,921, for a design for a 
bottle was hold Void on its face for lack of 
patentable invention In Charles Boldt 
Company v Turner Brothers Company, 
199 Fed. Rep , 119 and Thu Evans design 
patent, No 41 785, for a dosign for a lamp¬ 
shade was held valid and infringed in Mac- 
beth-Evans Glass Company v Rosenhaum 
Company, 199 Fed Rep 154 Tbe Web¬ 
ster design patent, No 40 789, for a design 
for a clothes brush, has been held valid and 
infringed In Foster A Brother Company v 
Tdden-Thurber Company, 200 Fed Rep , 
54, the Reding Lon patent. No 025,517, 
for a mucilage holder haa been held not 
infringed in Kedington v Offlco Equip¬ 
ment Company, 200 Fed Hep, 67, the 
Wurt’s patent, No 670,410, for a circuit 
interrupting device, has been held, as to 
chums 3 and 4, void for lack of patentable 
invention in Condil Klootnc Manufactur¬ 
ing Company v Wnstinghonse Elec trio 
and Manufacturing Company, 200 Fed 
Rep , 144, the Carloton patent. No 481,- 
254, for a hair clipper, has been construed 
and bold not infringed in Brown ft Sharpe 
Manufacturing Company v Coates Clipper 
Manufacturing Company, 200 Fed Rop , 
149, the Joy patent, No 780,004, for a 
printing telegraph reowver, as to claim 12 
as modified and limited by the disclaimer 
filed, has hum held valid and infringed in 
Page Machine Company v Dow, Jones ft 
Co , 200 Fed Rep., 72, and Gale patent. 
No <585,328, for rubbing and polishing 
machine, has been bold valid and infringed 
hi Moore Carving Machine Company v 
Lucas Machine Company, 200 Fed. Rep , 


"Bana Fide” Ketesed RegistraUos — 
First Aasistant Commissioner Billings in 
a parte Eisensladl Manufacturing (inn- 
pony haa refused registration of the words 
“Bona Fide” as a trade-mark for music 
boxes, watches, etc smoo these words 
would indicate to the average pun liaaur 
that tbo goods upon which they an placed 
are genuine and that thn mark is then fore 
descriptive 

Tin and Ante mobiles Not the Name 

Goods.—In the naan of G anil J Tire v 
O J G Motor Car Com pan} First Assist¬ 
ant Commissioner Billings has held that 
rubber tires and automobiles are not goods 
of the same desonptivo pniiiertu s anil that 
the usd of a mark upon tires aaa no hnr to 
the use of the same mark upon automo¬ 
biles by another 

No Appeal to Court or Appeals In Trade- 
nark Renewals.—The Court of Appeals of 
the District of Columbia by Mr Justice 
Van Orsdel in the case of the Htandard Oil 
Company of New York, has hold that under 
the provisions of tho Trade-mark Act of 
1905 no appeal lies to tho C ourt of Appeals 
of tho Distnot of Columbia from tho dccia- 
ion of tbo (.ommismoner of Patents refus¬ 
ing (o renew the registration nf a trade¬ 
mark 

Recordist Trade-mark Assignments.' 

First Assistant ( ommuwionor of Patents 
Billings ill disposing of the jm Ilium of (he 
Alart ft McGuire Company has In Id (hat 
an aaiMgiunint of a trailo-murk is not ns onl- 
aliio, winch while purporting to ooliw \ tho 
good will of the business obuoush retains 
in tbo assignor title to a business wlm li Is 
not Hogregahlo from that utU luplisl to 1)0 
transferred At the same tutu, hi holds 
that an assignment of a registussl trade¬ 
mark must Isi recorded nunl\ because a 
dote not transfer tho good will of the busi¬ 
ness as to all the goods set up in tin regis¬ 
tration, where tho goods mculioucd in the 
assignment ore so different from the other 
goods named in the registration nertifleato, 
that the hiisinoss in the one is Hogrugahlo 
from that in the olhir lie also holds that 
in considering Lius queHtimi all reosomihle 
doubts should be resulted in favor of record¬ 
ing the assignment 

World-Wide Trade Marks -Tin re is a 
movement on find sis king to MSiure the 
world-wide recognition of iradi-marks 
How for this will meet mill favor among 
tho commercial nations of Iho world re¬ 
mains to ho seen By a rraolnliim pasted 
at the Newcastle mooting of I hi Associa¬ 
tion of British t ham hi ra of ( umnioreo, tin 
British Government lias hern ingid, m a 
letter addressed to tin Hoori tart of Slate 
for Foreign Affairs b} the Asms latum h 
secretary, to press upon foreign gouru- 
mente tho neeeasitv of establishing as an 
international law that ‘ first public use ’ 
■hall bo tho fundamental i endiLion of own¬ 
ership of a trade-mark In nine countries 
priority of registration ixelndis use liy 
owners, and user antoiintis tin rvgislra¬ 
tion. It is promiHeil Hint thi suliject shall 
bo brought up fur decision at tin in xt In¬ 
ternational Conference for the IhutecUon 
of Industrial Properly 

The Amended Trade-mark Act. In tho 
amendment enacted and approved in tije i 
early imrt of this jear to the trade-mark 
statute, it is jirovidcd that no mark shall 
he registered which consists of or oompnses 
any name, distinguishing mark character, 
emblem oolors, flag or Inuintr adopted 
by any institution, organization dull, or 
society which was mcorpomtid in any 
Statu in the Umtisl blales prior to the ilate 
of adoption and umi by the applk ant pro¬ 
vided that said nanu, disliiiguisluug mark, 
charoeter, emblem, colors, flag or banner 
was adopted and publicly umsl by said in¬ 
stitution, organisation, dub, or society 
prior to the date of adoption and use by 
the applicant Tho effect of this will doubt- 
lea be to enable any institution cti , incor¬ 
porated at •pecifted ami hating umd the 
marie a* set forth m the statute to opisisu 
pad prevent the registration by ■ sulise- 
qaaat adopter of the mark 
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The Decline of Native Forest Trees! 
ia Cities 





• ili^i I s 



Sturdy Tools for 
Garden Workers 

A garden tool may loti all right, 
but when it’s put to actual, every¬ 
day use the teat comes. 

Keen Kutter Garden Tools iland 
testing —they’ve the kind of sturdy 
stamina that “gives and takes” 
without flinching. Blades and ti ne* 
are of best crucible steel, shaped 
and tempered with painstaking 
accuracy and guaranteed to hold 
edge and point longer than any 
Other tools doing an equal amount 
of work. 

Handles on Keen Kutter Garden 
Toole are of Selected second- 
growth timber, well seated and 
springy enough to yield a trifle 
under strain and so ease the 
worker. You can "bank’ ’ on 


decline, cepeclully In view of the fact that 
younger tree* transplanted from a nurs¬ 
ery often thrive In the nme conditions. 
In many cases, however, It may be at 
trtbuted to soli and drainage conditions 
which have undergone a marked change 
with the bnlldlng of lawna. streeta and 
other Improvements. Hoot systems ore 
oftentimes* mutilated to an Irreparable 
exteut by tbe building of foundation** to 
houaeM, tbe lnatalllng of curbs and by lay 
lug of n-uter, gaa and drainage pipe**. In 
HiK-h caaea care could be taken to make 
amiaith cuts and paint or tar the surfaces, 
ao that much loaa of sup would be pre- 
veuled and the tree saved a material loaa. 
It la also a wise procedure to prune back 
a tree thua mutilated ao that the amount 
of cvaiKirutlng surface of tbe leevee would 
tend to lulnnce the decreased root system. 

In the Changes of soil condition from 
those existing lu the original fureat lies 
la-rlwiai as indent a danger as any to tree 
life In Its natural state, the forest floor 
was covered with a thick mat of decayed 
leaves and twigs forming a sponge-llkc 
material which retained the moisture, and 
In Ha lower stratum furnished nn abund 
once of well pnqnred, easily assimilated 
final material It wus also a nrm-conduct 




k Wonderfully Designed and a 
Wonderfully Built Notoroyele 


Moderation ia out of the question in describing this superb mech¬ 
anism In the motor alone there are over thirty exclusive details of 
design—many of them basic in imjiortance—which were developed by 
our own engineers and which are not found in other motorcycles. 


means, simply, that the Iver Johnson has the only motor wil 
stroke. Our valve action and magneto drive are the simplest 
positive ever designed Valve stems are protected Crank 
turn is of automobile strength Bearings ore very large. S 
glass bard sleeves shrunk on Our book tells all about 
many more advanced ideas. 


motorcycle Is built in a lactury equipped 
In make high-grade revolved, shotgun! 
and bicycle*. Probably only an engineer 
n-allies what that means. Suffice that 
our automatic machinery li ao delicately 


practically imp.aHhle The Iver jdfrj 
motorcycle compares to a mechanical 


•trument In accuracy and finish. We 
make twin and single cylinder models. 

You need our 7a page book It fella. 
In a narrative way, all about Iver Johnson 
Safety Automatic Revolvers, Shotguns, 
bicycles and Mutorcyv Irs,shows how they 


from one piece o l steel, resulting in great strength at the breech 
The stock it walnut, hand polished It Is a two-piece gun, the 
pin holding fure-end being solid In frame Cull springs are used 
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The Winged Message 


Noah’s messenger was a 
dove In Solomon’s time, 
pigeons were trained to carry 
messages. Brutus used them 
at the siege of Modena. They 
served the Turks in their 
fights against the Crusaders 
In mediaeval wars they were 
more useful than ever before. 

France had a carrier-pigeon 
mail service, with messages 
reduced by photography and 
read through a microscope. 

Even today earner pigeons 
are utilized as news-bearers 
in isolated parts of Europe. 


In America, the land of the 
telephone, the carrier pigeon 
is bred only for racing. The 
winged word has taken the 
place of the winged mes¬ 
senger 

Pigeons may fly more than 
a mile a minute, but the tele¬ 
phone is as quick as speech 
Itself. 

The dove is the emblem of 
peace. The telephone is the 
instrument of peace. The 
telephone lines of the Bell 
System unite a hundred mill¬ 
ion people in one national 
family. 


American Telephone and Telegraph Company 
And Associated Companies 
One Policy One System Universal Service 

q A HOME-MADE 100-MILE WIRELESS TELEGRAPH SET 


isdsunlng usually flirt show* signs at sick 
ness In the top branches, the leuies curly 
turning yellow ami falling, the Istrk be¬ 
gin* to ItKMen and to become Infested with 
fungi. Ilurerx begin their operations and 
a aour repugnant odor la discernible Ai 
though rarely possible to Rate the life of 
a tree In an advanced stage of pnlMOulng, 
heroic efforts taken during the early symp- 
tom* may succeed. First remote the cause 
by Installing new gas pipes. If possible ut 
a more remote distance frum the tree. 
Replace the soil from oter and around the 
roote This should lie carried out with 
extreme cure, uncovering n part of ihe 
root system nt a time, soaking the undor 
layer of the earth generously with water 
and roplnclng the noil removed with a 
fresh fertile mixture of well rotted com 
IKMt and top soil with an admixture of 
sand where neceesary to produce the pro|n 
er mectiHiilml conditions. Tlio tree should 
then he sprayed tor Insects and fungi 
and carefully pruned. A thorough water 
lug should lie given twice n week through 
out the summer Oftentimes Isirers nt 
tack gas affected trees with unusual fre¬ 
quency Spraying with a solution of 
whale oil soap during the summer will 
prevent the female beetles from laying 
their eggs and later, In September or Oc 
tober while the young grubs are nperat 
lug Just under the hark, they may be de¬ 
tected by the fresh wood dust and killed 
by following their burrows with a soft 
wire or by Injecting a little carlwii hlsul - 
ptalde with a medicine dropper and stop¬ 
ping the orifice with putty and day The 



Comfort Really 
Built In— 

Jacloon comfort baggw m 
the blue prmts of the car— 
the enggteen provide for g 
the same a* they provide for 
power and deuce and afety 
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attous. In tree surgery aa In human surg¬ 
ery, there Is often, however. • tendency to 
over-operato. 

Pruning of ornamental tree* should be 
limited In most cagee to the taking off of 
deed branches. Seldom !e there any need 
of doing snore save In ofaee where 
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It wan not until the 1st of March last that the flrat 
Herman xhlp carrying a heavier gun than tha 13-lnch 
won launched. TliU wan the ‘KdiUg,' a 27,000-ton ship, 
which will hare teu hrupp 14-litch guiw, firing 1387- 
jMtuiid Hhclln la Hve center line turrets, the total broad 
aide IicIiik 13-1170 pounds, 

1 rom the |ioliit of view of daslgu, tho most hitereatlna 
foreign dreadnoughts now projectod are undoubtedly 
the French battleships ' Normandie,” tlaseogue,” ‘Flan 
dre,” and ' Languedoc,” which are to be laid dowu 
this year Theac ships will he B74 foot long and KS.B 
foot in beam with a displacement of 2fl 21*) torn*, a de¬ 
signed speed of 21 knots, and a maximum thickness of 
12 0 Inches of side armor Their main nrmament will 
comprise twelvo 11.4 Inch guns, representing a total 
hroadsldu of M.0K4 jvounds, and these will be mounted 
In three quadruple turrets on the center line, there lining 
four guns abreast In each turret There will also In 
twenty four fid-inch guns and six submerged torpedo 


been plunged In liquid alt L e, bare bean reduced to 
a temperature of —100 deg. Cert, without apparently 
harming their vital function*. They have bean sub¬ 
jected to the Incredible tempera tare of liquid hydro- 
geo — 202 dog Cent, and even liquid helium, which la 
very near the absolute »m, and kept et that tempera 
tore for months, let on being again rautored to their 
normal temperature they hare man If sated their vital 
activities unimpaired. At the abeolute aero of tempera¬ 
ture these organisms simply aeem to go to sleep, and 
to continue life refreshed when they are restored to 
their usual surroundings. These facte have found 
nppllcutlun In the storing of vaccines, which are usually 
useless forty days after they are prepared But by 
subjecting them to extreme cold, they may be kept for 
an Indefinite length of time, und when required for 
use they manifest their properties unimpaired. 

Incidentally, these experiments remove the objection, 
based ou I he cold of lntrn-stellar space, to the theory 



added to Its weight much of the addition being ac¬ 
counted for by an Increased weight of bursting charge 
Another notable dev elopim ut In British dreadnought 
designs In the restitution of tho 0-llich gun 

In view of the Interest token In America 111 the sub¬ 
ject of the Imlile-crulser, II Is liiqiorlaut to note tlmt 
this ty|s> I* now tieliig ‘ abandoned ' In hiiglmid That, 
at any rate la the way In which the latest divelnpineut 
of the cupltnl ship Is generally deserllsil, hut It would 
lie equally true to say that the battleship Is luring alian 
doned and that In the future only battle-cruisers will 
he built The esnentlal difference between the two 
lyiiea Is that the hottleahlp has thicker armor, more 
guns and less speed than the battle-cruiser Tims, to 
take two contemisirary ships, the battleship Iron 
Duke has a IS Inch belt, carries ten 1J.B-Inch grids, 
and Is designed for 22.(1 knots, while the Tiger ' battle¬ 
cruiser, has a OK Inch belt carries eight 13.14-loch 
guns, and la designed for 28 knots. The first four 
Iinttlc-cmisers built for the British raw were designed 
fur 2fi knots, and the ‘Iron Duke clasa are the first 
liattleehlps to he deslgm-d for more than 21 

I jet year tour large armored sliltw were Ineluded 
In thi British programme— gu« n Kllxalath' Uar- 
hnm Valiant ’ nod Waraplte and theae will repre¬ 
sent the amalgamation of the two types. Their de¬ 
signed speed Is 25 knots, which If |mst experience goes 
for anything will mean a trial sliced of 27 knots They 
nrc to carry only eight Idg guns, hut these will bo of 
much cnllber firing I UBO-pmind projectiles tho total 
liroudsldi will Is* 111,11110 pounds and tbolr main belts 
will It Is lielleved, he 11 Inches thick It will be seen, 
therefore that they will have the characteristic battle¬ 
cruiser nrmament of eight big guns, as will as a very 
high speed while the only battleship feature remaining 
to them will Is* the thick armor belt It la note¬ 
worthy that In Ihcsi ships the disposition of the Mtchl 



to Is reproduced exactly In the Moroslol" hiiU Dan 
dolo, laid down In December, but tha Italian vessels 
will (litter lit bavbig less Hrmor, n designed sis-cd of 
20 knots, and a displacement of ‘2S(KX) toils A strik 
lng advance Is to lie mode In tile ense of two shtiw to 
bo Inld down this year For these vessels the Admiralty 
had under consideration two designs, one showing a 
ship of 23,000 finis carrying nine 10-Inch In three tur 
rets, and the other u iessel of 10 000 tons carrying 
twelve guns of this callts-r In four turrets, 26 knots be¬ 
ing the speed In ooili cose. The latter design Is stated 
to bare been decided upon Ulven another 800 tons 
theae ships wnnld lie exactly twice as heavy as tho 
■Dreadnought” of 1HO0. The ltullnM favor big ships, 
and their latent. If they be built, will surpass anything 
building or afloat, their total broadside of 23.400 pounds 
exceeding even that of onr own “renusylvaiiln," which 
Is 10,800 pounds. She can scarcely equal the “Penn¬ 
sylvania" In protection, since a large part of her big 
displacement must be allotted to the powerful motive 
power necessary to drive her at 20 knots. 

Life Without Heat 

A T a time when the sad fatality that has befallen 
the British Antarctic expedition brings home to 
our mluds In a dramatic fashion the deadly 
danger* which menace those who brave the terrible cold 
of the regions of eternal snow and Ice an additional 
Interest invests the article of nu eminent French aav 
ant who discourses to us ou the beneficial effects of 
cold In a recent number of the Kevtie ien Dens 
Jfoadca Prof >iordmann discusses the effect! of tem 
peraturee where the cold of the polar regions would 
seem like the overmastering heat of an intense tropical 
sumraeff—temperatures which closely ap]iroach the ulti¬ 
mate *ro of temperature, the awful and unimaginable 


blooded race, that very little heat would kill us. whare- 
si there Is reason to believe that we ran stand any 
amount of cold. Judged from the standard of tempera¬ 
ture set by the Universe, where star* reach a tempera¬ 
ture of 40,000 deg Out, It Is seen that we Hve on a 
very cold planet—we are not really much removed from 
the absolute *ero of temiierature. But although a rise 
of a few degrees would destroy not only all human 
beings, but every form of life on this planet, experi¬ 
ments Itavn been conducted which show that life can 
successfully resist the extr amc at cold. ” » >■ 

Living organisms, ehfffi® bacteria and shore*, hat* 


rranee It Is found thill |smileml aluminium lu liquid 
oxygen forms it high explosive. Inning about twice the 
explosive force of ordinary giuqiowder while mother 
explosive formed of carton In liquid oxvgen Is of 
about tho same strength as dynamite This Is obviously 
a discovery which mav hove lmisirtant developments. 
The purity of the nitrogen obtained by liquefying 
nlr lias lwen utlllxed In the formation of cyanides, 
which are of such Importance In prescut day agricul¬ 
ture. The other couatltuents of tho air, argon, cryjiton. 
neon xenon and metargon, are also obtainable by this 
fractional liquefaction process. Neon, which is so rare 
that 111 06,1 *X) parts of air only oue part Is neon, may 
he obtained In quite appreciable quantities In this way 
It Is well known that when an electric discharge la 
Passed through a tube of neon, the tube emits a beau 
tlful rosy glow The discharge takes place very easily, 
a difference of potential of thirteen volts between the 
electrodes being sufficient, as against 1,000 volts as la 
required for air Out In the ordinary way the beau 
tlful reddish glow soon fades, owing to the fact that 
imimrltlee from tha electrodes become mingled with 
the gas. A way of overcoming this has been found 
One of the must remarkable phenomena which has 
transpired In studying the behavior of substances at 
low temperatures la the extraordinary absorption pow¬ 
ers manifested by carbon at the temperature of liquid 
nlr It will absorb gases so readily that It U one of 
the chief agents now used in the production of high 
vacua The Impurities In a neon tube are absorbed by 
carbon surrounded by'liquid air, and this method has 
proved so satisfactory that It has been found prac 
tleal>le to utilise neon tubes ad cheap lllumlnants In 
Paris. Here again la au application whose develop- 
meats may prove of considerable importance The im¬ 
portance of cold In preserving provisions la well recog¬ 
nised In America, and, however much wa may fed ln- 


Remevable Taxicab Pphatataey.—flatting an excellent 
example In military eonetnntioa, one of the large Chicago 
Uxloftb o om parries has Jnst token delivery of a uninber of 
new vehicles In which the spbot**ary >■ removable toe 
cleaning p ur poses, Instead of being attached permalp- 
ently to the basks and seats of the bodies, the upholstery 
is attached to boards which fat tore are keyed to tt» 
body Thus It is a simple setter to renwm the etshktafe 
had tfgahlfaUKrtte W&sriifctf 
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Bwtrittty 

IMM Strut *** a CSC—According to b sews- 
JNfW npto. as Italian engineer, named GafettL la bufid- 
tof s wh elms station under a high cliff In the village of 
la*)ham, Mar Chamber?, Boathmst France, with which 
ha hopes to communicate with New York. In place of 
the usual vertical aerial, hehanratnpattbetopofthe 
cliff two paste eaoh about 86 toot high, between which a 
wire le stretched. To the wire a aeries of othv wine 
nearly tores thousand feet long are connected and oon- 
dooted to the Instrument* in the lhaek at the foot of 
the etlff 

■toririe Vehicle Proatetiea ta New Ysrh City—An 
appropriation of 830,000 has been made by the New York 
Edison Company toward the establishment of an eleetrio- 
oar garage in New York city This wilt be expended at 
the rate of 810,000 per year under the anspioea of the 
NSw York offloe of the Electric Vehicle Association of 
America, so that than shall be no question of partiality 
shown toward oars of any particular manufacture In 
oonneetion with the garage there Wffl be an active educa¬ 
tional campaign oonduoted among customers and pros¬ 
pective purchasers of electric oars. 

Ftre Prod scad by Bectrie Hand Imps.—R ecently 
there waa a fire in a theater in the city of Stettin, Ger¬ 
many, which was attributed to an ordinary electric hand 
lamp of the type provided with a wire guard The mat¬ 
ter waa investigated and it waa found that the ordinary 
hood lamp if provided with a 16 candle-power, 380-volt 
carbon filament lamp could cause a Are if brought into 
oontaot with sawdust or other equally Infl a mm able ma¬ 
terial in sueh manner that there is little circulation of 
air to carry off the heat. But no Area resulted from testa 
with metal filament lamps of equal rating, although In 
lamps of 86 or more candle-power ignition oould be ob¬ 
tained 

StsrflUlsg Swimming Pools.—For the past three years 
the public baths In the borough of Poplar, London, have 
been treated with a so-called “electrolytic fluid" which is 
an oxidising fluid obtained by the electrolysis of mag¬ 
nesium chloride. A co mmi ttee appointed by the Royal 
Sanitary Institute recently investigated the use of this 
electrolytic fluid and reported very favorably upon it. 
They found then that when enough of the fluid was 
added to the water to supply one part of free chlorine for 
every one or two million parte of water, the pool was 
kept pure and free from odor and there was no tendency 
for the water to deposit slimy sediments on the floor 
This treatment made is unnecessary to renew the water 
oftoner than once In a week or ten days. 

The Electrical A metis sear —Auction sales are accom¬ 
panied by a great deal at noise, and in order to do away 
with this on electrical method has appeared In Holland 
which seems quite promising, and the mles are now car¬ 
ried on almost in silence It Is now applied to selling eggi 
by auction, according to the custom which prevails in 
the agricultural oenters throughout the country in the 
weekly markets. Eggs are auctioned off in 2,500 lots, 
and on the new plan eaoh bidder has a numbered seat 
with a push button and wiring The seller is stationed 
in front of a large dial having prices ranged around it 
from lowest to highest. Three is also a large board con¬ 
taining like numbers which can be electrically lighted, 
and these are oonneoted to the seats. After the proper 
announcement of the lot of eggs as to quality and weight, 
the seller starts the hand slowly moving around the dial 
'When at any figure, the buyer p re ss e s bis button and the 
corresponding figure on the board lights up, and hk» num¬ 
ber is registered by an annunciator As the hand mores 
oo, the next bidder ean register a higher number, and so 
on until the bidding is finished The method la said to 
work very well, and no doubt oan be applied to all kinds 
of amotion tiVffi 

Leaf-distance Wlrsiaaa Tatopheay.—’The Paris daily 
papers slate that wireless telephone messages won lately 
sent over a dlataaoe of more than 600 miles from Route 
to Tripoli. Wireless telephony doss not appear to have 
made aiqr marked p rogress until the present time, since 
lbs well-known work,of pMdsoa and Prof Majorana’s 
experiments in Italy This latter investor wed a sensl- 


Stfc PM 

Hm PaMaad Meads, in Um South Atlantis Ocean, 
are a British colony with a population of over 3,000, pos¬ 
sessing a comparatively Imposing array of officials— 
governor, executive and legislative councils, colonial 
secretary, etc, They have also a bishop and a cathedral. 
This interesting pocket edition of a colony has hitherto 
had no telegraphic communication with the world, and 
only a monthly mail to England Its isolation is now at 
an end, a w ir eles s telegraph station has been opened at 
the capital and metropolis, Port Stanley (population 
880) Communication with the outside world will bo 
had only through the wireless station at Montevideo, 
Uruguay, 1,240 miles distant. 

A Fixed Bate tor Easter -This long-mooted question 
Is discussed anew by Camille Flammation in L'Artrono- 
mit It la doubtless regrettable that an epoch In the 
calendar whloh fixes the dates of so many other events, 
elril as well as eodeslastlcal, should bo subject to such 
extraordinary variations In its time of occurrence The 
extreme range Is over a month (March 22nd to April 
36th) The French astronomer points out that since 
for religious reasons Easter must be celebrated on a Sun¬ 
day, In order that it should fall on the suite date every 
year It would be minima it to reform the calendar as a 
whole—a step that he considers desirable for other rea¬ 
sons Pending this consummation, however, he suggests 
that the range in the date of Easter might be reduced to a 
week, vi*., from April 6th to April lllh 

Relative Land aad Water Areas of the World -In our 
school day* we learned that water cover* three fourths 
of the earth's surface, and land the other fourth This 
statement dates back to a time when very little was 
known about the distribution of land and water in the 
polar regions, and needs to be considerably revised In the 
light of recent dleooveries. Taring account of the results 
of the latest polar expeditions, I*rof Wagnor estimates 
that the ratio between land and water Is 1 2 42, in 
other words, that about three sevenths of the earth's 
surface Is land, and the rest water This estimate as¬ 
sume* that only 10 per cent of the surface north of lati¬ 
tude HO degrees north is land, an assumption that may 
he considerably modlflod by the forthcoming explora¬ 
tions of the great unknown region north of British 
America and eastern Siberia 

Natnral History Explorations la B armen.—For more 
than ten yuan past Dr W L Abbott, of Philadelphia 
has boon exploring the Malay Archipelago, and jiricool¬ 
ing all his collections in natural history and et hnology to 
the Smithsonian Institution Tho latest annual report 
of the Institution announces that although Dr Abbott 
has been obliged, through fllnce* to abandon personal 
participation In this admirable undertaking, he has en¬ 
gaged the services of a ooUeotor and provided funds for 
continuing the explorations he had begun in Borneo 
The field work will be oarried on In eastern Dutch Borneo, 
tho natural history of which Is practically unknown, and 
from which there are at present no collections In Ameri¬ 
can museums. A rich harvest is expected 

Aa Investigative af As avoid Barometers has boon In 
progress for the past two year* at the U 8 Bureau of 
Standards, in Washington, and will undoubtedly lead to 
improvements In the construction of these indispensable 
instruments. Intercomparitom have been made of a 
large ooUeetion of instruments, from twelve makers 
These have been sahjaeted to mechanical, temperature, 
free-air, and air-pomp tests. Ia tba list named the 
barometer Is hold at the lowest pressure for 24 hours, in 
order to observe what la known aa the "creep ” This is 
a defect In the action of ha aneroid when subjected to a 
large aad rapid change of press u re, consisting of a slug¬ 
gish adjustment of tha Index to or toward the oorreot 
reading Its datera{nation appear* to be tho cruoial 
point la aaner tet a i ng the quality of aa aneroid One 
result of these investigations is the development of new 
standard sped fleatioos far the purchase of aneroids by 
the Government.] 

CapL A at aad se a has received a grant of 880,000 from 
the National Geographic Society toward his coming 


five mj arcpttoac of Mi own design and In this way the 
tnrpadp dCc troy «r "Lantern*" severed,860 miles in the 
region of ffieBy However, the recent re wtita obtained hy 
XW. tan*» of the Military WW*i* Institution, near 
Bngmi, anq«ite rsmarkaukas he.tsabl* to souse* with 
or about600 B tosa fr o m R oene. Is these 
ha teahm tmof *_lk|ril mMrophrme baaed 
■»hJ of nkkihealte* rail tariM-aC the etee- 
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north polar expedition. In voting this grant, tbe re¬ 
search committee of the society desired especially to 
increase the scientific pomibllltiee of the undertaking, as 
to oceanographic research, meteorological and magnetic 
observations, eta. Amundsen expects to start North 
from tha Pacific coast mine time in tho summer of 1014 
Hie ship, the "Fram,” which now lies at Buenos Aires, 
will be sent through tha Panama Canal some time this 
summer or oufcraa, and It 1s understood that tbe authori¬ 
ties have arranged that the shall he the first vessel, other 
than a man-of-war, to pass through toe big out. Tbe 
pretonMi of tha oaring expedition will be practically tbe 
seas as thnt wbfafe made the reeent journey to the 
AaUretie. Aft* pawi n g through Bering Strait, it ia 
hoped that (he ship wffl drift right serose toe polar basis, 
foBowtog UM mppoaad roots of tba MelvUte-Brymat 
eaeka and tbe wreckage of toe "Jeannette " In this 
ease, the party ih#«W paw not far from toe pole, and 
«** ***** ***** mmvkm berirrea Ores-. 


Automobile 

Shorter French Salon Scheduled —At tbe last meet¬ 
ing of the French Chamlim hyndloalo do l'Automobile, 
it waa resolved that the duration of the mxt Fnnch 
Ba kin be restricted to 10 days, tbe last one was open 10 
dgya. Waning attendance during the last du>n and the 
Impatience of manufacturers to return to work, are 
understood to have prompted tho resolution 

Air Flit era for Carbureters.—Despite Un faot that it 
has been proven that much uf tho huh ailed earl sin de¬ 
posit that ooUeets in cylinders I* duo to dust ifmwn m 
through too carbureter, the maligning of oil goes on 
Modem lubrtoant* are notably free from carlwra content 
To insure a proper tiel of a now oil it would be only fair 
first to fit a com|iaralively fine screen to tho carbureter 
air Intako it will be found that the semn must he 
cleaned of aonumulnlions of dust occasionally 

An Ingentoaa Oil-level Indicator Giving Indication 
of appreciation of llio thoughtlessness of motoristH in 
general one prominent manufa< tun r lias taken to equip¬ 
ping his car* with an oll-lovid indicator which short cir¬ 
cuits tbe Ignition current when the supply of Inhncant 
drops Ix'low normal It Is nothing more complicated 
than a tube inclosing a float buoyed up by the oil The 
float carrion a contact winch touches another contact 
when the float drops, thus short circuiting thi magneto 
and giving unmistakable indication of the scarcity of 
oil 

Electric “Cydecsrs" for Berlin.—For some time au¬ 
thorities of the city of Berlin ha\o been experimenting 
with a new typo of light cleetnoall} pm|x>llcd \chicle 
for the distribution of mail anil a mimlxT of the care 
hnvo been purchased In appearance nnd constructn n 
they are not unlike the now tvpo uf small automobile 
styled “oyolecar’ for the want of a belter mum, that has 
sprung into such prominent in England within thi past 
year They are capable of trannimrting r itK> isiunds at a 
maximum speed of IN miles an hour tin battery Is ing of 
sufficient capacity to pi rout a working radius of appn>xi- 
matdy 40 miles on a charge 

Worm Drive and Valveleaa” Engines Abroad — 
Although development of tho worm dnie is pnu lieally 
at a standstill in England, where it first made its appear¬ 
ance, it is only just Isung taken up with seriousness by 
French builders, who in otlnr mature gimrully hale 
taken to such innovations with awdily and almost with¬ 
out the thorough Investigation which invariably pre¬ 
cedes British adoption of any nnw i nuslrui lion Tim 
Ho-ealliul “ valvolcss" engine—Knight ly|s<* and ollurs-- 
which also first made its ap|x>aranee in 1 iigland. on the 
other hand, is very much more in \oguo on tlio Conti¬ 
nent than it is across tbe Clianm I 

Why Not Pagler-macM BodlesT— Now that pi jner- 
mnrhf is used so extensively in ethir industries there 
would seem to bo opportunity for miploying it with 
profit In the manufacture of aulomohih IkxIIoh The 
framework of the body for inslanr* might lie built up 
of netting and light stisl braces with thi jm/urr-rtwchi 
firmly pressed into the Interstices or the ni I ling huch a 
Ixxly would he lighter than a steel laxly, liss ixpmsiw 
to build than an aluminium out, and strong ennugl 
Incidentally, pnptcr-mnrM is capable of lxing highly 
finished and it is quite pnthahlc that enamil would show 
less tendency to ohip or flake nil it than wlnn metal is 

Beveaa* from Battery Charging W ilh the Increasing 
usn of electric vehicles for Isith pleaxiin anil nuiiimcrnial 
purposes central stations arc paiing mure allintinn to 
battery charging as a prime source of rennut rather 
than a secondary one, and the wisdom of the pnu lim is 
revealed by toe fact that one oh* Inr light eompanv last 
year earned $160,000 net from Uiih source alone The 
previous practice of viewing lxittery charging as an excel¬ 
lent "side line" to assist in reducing overhead expenses, 
rapidly is giving way to tho more logical new that it 
may with profit bo made a spi* lolly in charge of quoin 
fled experts ready and willing throughout the twenty- 
four hours Instead of during only that time when the 
central station meters do not indicate the peak load 

Gasoline Up In England —Echoing recent American 
advances in tbe price of gasoline, tho British Hhell Inter¬ 
ests, which supply the hulk of the fuel used In England, 
have announced an advance of approximately 4 cents a 
gallon In the price of their standard grades, Shell I and 
Crown, which formerly sold for ID anil 27 cents a gallon, 
respectively The new price* are 43 cents a gallon for 
Shell I and 30 cents for Crown What is oven more Im¬ 
portant. os indicating a measure to stimulate a demand 
far the heavier fuels. Is tbe announcement of a new grade 
of fuel known as Shell II which is priced at 80 rente a 
gallon. The specific gravity of the new fuel is given as 
0.788 to 0 736, an against 0.716 to 0 780 for Hbcll I and 
0 748 to 0.700 f* Crow* The Anglo-American Oil 
Company, which supplies fuel known as Pratt s spirit, 
afro has laarcaacd Its prices, bringing them on a par with 
those of the Shell products Incidentally, it Is inter¬ 
esting to note that the present price or gasuline in Mouth 
Africa in 78 eats a gallon, and tola le mid seriously to 
•fa* Dm tads is laijn oan. 
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Flga. 1, 1A ami 1R—Motor track with dampiif and H 


worth) < Iiiiiik** <>f front on thu isirt of 
mauufiii lun rx )er> Ilkolj 1 m duo to h Kfii 
oral Iinnki iiIiik lo the fuet thru if out 
pulx Hre lo l>v dls]x>s«d of, the milker 
must not mil) help the purehimer hy show 
Ilia him bow lo line exlxtlug designs with 
prnllt to himself hilt In uddlllim he diiihI 
HUion-Nt new uses for Ills product* or adapt 
them lo uses heretofore nerved onl> hy 
horse-drawn wblclcs. 

In Ibis rosiiect, It lx Interesting lo note 
that the end dumping bod) eltlier mini 
unity or luecbanleHlI) oiierated xlowly 
hut xurely In iiHKiinilns the place of Ini 
■Kirlnitnt It undoulihxll) desert es. There 
ure Hlmiidaut renxuiix why thin xlimild Ixi 
xo lllvi n xand or nail or broken atone 
to bundle for liintauce acute night lx IKit 
neeiled to make plain that autliiuntcd mi 
loading methods-—xbovelx and the lunxcu 
lur teiwer of n gang"- ocureely are mm 
imllhle with (he modernucxx expressed !■> 
the vehicle Itxolf Hueh methrxlx ueeeoxl 
tate that tlrtunlly all the time xnved hy 


y alcvated by a doable telescoping m 



three (MjMK baWoadly CtU*tA*l to¬ 
te (*) wm *at M^aortcf 

racb ant Mi m 

that art chaia tedated, atd (4) those tiut 
are hydraulically operated. 

la the Ant groep, the vebkta shewn 
In vt| i, and dtagtuunatlcally fat Flga. 
1A and IF, la Intonating; for It Dot only 
prortd«s a means of damping the body 
wttt the power of the engine, but the body 
la "demountable" u well. For operation, it 
dependa upon a longitudinal screw 1 driv¬ 
en through a pair of gean 4 hr tbe engine. 


arm 3 which la permanently attached to 
tbe body Urn body la mounted on rollers, 
Aa It la forced backward hy tbe screw, 
the first pair of rollon dropa tate tbe 
curved end of the track on the chassis, 
thus forming a bearing oU which the body 
tilts. When the body la to be dismounted, 
the track la backed up tq a platform of 
the proper height and then, Instead of 
dropping Into tbe curved ende of tbe track, 
tbe first pair of rollers passes upon the 
platform and the body continues straight 
back until It la clear of the chassis, when 
the urm 3 Is uncoupled from the screw at 
the not t To return the body to Its 
normal position, the direction of rotation 
of the screw la ravened by an idler pinion 
which la brought Into action by means of 
a lever conveniently placed at the driver ■ 
right hand. 

In Figs, a, 2A and W an altogether dlf 
rerent and more popular arrangement of 
the screw and not principle lx depicted. 
In this esse the screw Is vertically mount¬ 
ed on a swiveling joint and driven from 
bevel gears and chain from the propeller 
shaft. The screw Itself Is virtually a double 
screw, or one screw telescoping Into an¬ 
other Thu*, when the body is down, tbe 
height of the screw la only slightly greater 
than the height of the body The double 
screw la operated from a pair of hovel 
wheels d and 0. mounted on a shaft and 
arranged so that either may be clutched 
by means of a lever at the driver’s amt 
Engagement of the bevel S therefore 
causes the sprocket wheel 7 to turn In 
one direction, the movement being trans¬ 
mitted to the screw through the Inter¬ 
mediary of a chain 0 and another pair of 
bevels, and thus to hoist the body En 
gaging the other bevel 0 causes the chain 




aootber pair 
elevator ***** ■ 



within Its casing, raising the body the root 
of the way 

Tbe arrangement shown In Flga. 3 and 
3A la considerably simpler, though It has 
tbe disadvantage that when the body la 
lowered the screw projects above the body 
quite a distance. It is thoroughly pro¬ 
tected, however, and there can be little 
objection to It nnlam the vehicle la to be 
used where tbe brad room la very restrict¬ 
ed. In this case the elevating screw 9 la 
driven by a abort Inclosed chain 10 from 
a transverse shaft which la driven by a 
pair of Inclosed bevels on the clutch shaft. 
Engaging either bevel serves to route the 
screw In either direction, than causing the 
(0#Mtaded ea gage Mfa) 


ftp. 4 ud 4Av—One of the aim** lypra. a kandwperated piatea and curved rack. ,^ 

JSND DUMP S0DO8 PM COMMERCIAL TBQCfaH “ ^ 




















































«*• m. 


SCIENTIFIC AMERICAN 


171 



ta, MN eamdto-powsr is required far ■ fall ■ 


Bdopticow for projecting (taro. 


The Elements on the Stage 

Thunder, Lightning, Wind, Rain and Fire 


1 and On- as well or astronomical phenomena 
baa Ionic attracted attention of theatrical englneera 
and elertrlclana Wo hate been enabled through 
the courtenj of the officials of the Centura Hunter, 
(oimerl) I he New Theater In New York city to 
present to onr reodern a unliiue aerlen of pictures 
which are of great Intercut In ] 


be stated that the stage of the Century Theater Is 
■ moat tomarkable one and Is especially adapted 
for St follicular productions and we hope at a 
later date to present nn article on the stage proper 
One of I he unique features of It In the groat turn 
table driven by an electric motor thus permitting 


enemy's artllliry bnt th 
no on lighting with nnf 
proas Is anxious to illi w 
l>ut Is dies undid from il 
If she In able to istai 
through the lomlis of h 


scene In The Daughter of Heayen ” n drama of 
modern Chinn by IMerra Dot! and Judith Gautier 
which succeeded The Garden of Allah at the 
Century Theater 1 he big Algerian play with Its 
marvelous menery and Ita wonderful Band storm 
was even exceeded In beauty hy the gorgeous net 
ting of the Chinese play The scenery propel ties 
costumes and effects were a revelation of refined 
Oriental taste 

We need not concern ourselves with the play 
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placed that the light projected upwardly through the 
<i]h nlnit falls upou them. These mats are annulled nn 
movable I ward a and are designed tn In raised within 
the structure liy rupee which are pulled mi slowly hy 
men At the back of the pyre It) luting the mute ad 
JUHtnhle vertically. It In pnmlble to represent the lire 
starling and Increasing In volume until the tinmen s|>- 
purently arise to a enotddoruble lulght above llie struc¬ 
ture and sttcli Increase In height and slse uiay 1st tnmle 
by Jt rlty strokes on the handle so an to cause Ihe flame 
to apinrentl) rise to Its height at Intervals. 

The smoke and the wind necessur) to assist In the 
prudnctlon of the lllnalon are generated In the cellar 
lielow as sliou n In our engraving Two men arc con 
ecu led In tin. pyre mid with ill xl bio canvas pl|ies they 
illlTuse tin smoke mid sit the silken material In 
cniiiiiiotioii so as In glie the swirling effect of flame 
This wind Is derived from a blower driven by elec¬ 
tricity When the Kmpress aptiHes the torch the flames 
rise him! are lighted one al a time with arc lamps, giv 
lug the effect of the (Ire rising higher and higher 
Tlie electric s|sit lights am unbllnded when the blower 
U started A powerful search light Is used for lighting 
up the hlg flume The smoke Is generated In four metal 
smoke boxes roiitiitnlug forty eight one-mluute smoke 
pols, which are lighted b) tniwrs and ke|d dump with 
water whl< li Is stiulrled dnrlng the progress of the 
effect through small Iron doors In the smoke boxes. 
Ah this smoke trasses upward through tbt pities, H 
passes through four win gauxes which positive!) pru 
lent iiij) sisirks bring sea I tend around the stage At 
tin Iwck of the P)re Is a steam Jet arranged so that 
thi Klenm rises at the hack of the p) re, carrying tin* 
reflection of the light from the search light to the (lies, 
giving II the apiiearance of a very high flume Electric 
funs are also nsed underneath the stage out of Ihe 
I with of the lieams of light projected from the sclera I 
electric Iniiips. Tlie effect, of siairks Is given liy eon 
fettl, whUh (a Ihniwu Into tlie blower and la projected 
upward by means of Ihe canvas p1|re* The .effect la 
so realistic that Ihe Are can continue. If dcalnsl, with 
all Ihe stage lights on It requires sixteen men to work 
this Kinston The manipulation of the s|wl lights Hiid 
the search light Is very (.lever, and tliu effect from the 
audience la that of a true conflagration The men In 
Side of the pyre are dressed hi aala-stos clothing Some 
Idea of the cost of production of an effect which only 
lasts for u iery short tluin may lie gulued when It ts 
staled that ft worth of amoko pots are used every 
|s>rforn)iiiict 

The product Ion of wind effect, thunder and lightning 
are usually worked practically slmultnueoiisly, and 
three of these devices are shown In one of our engrnv 
lugs. The wlud machlno can be construe tori hi any 
carjieiiter It conslsls of a dram with alnls which are 
rotated over an apron of corded silk, which produces 
the iiecullnr whistling sound of nlitd 1 anally two 
wind macblmv are used—one on each side III the side 
scenos or behind the buck drop 

The lightning device la shown In the ct lilt r of the en¬ 
graving. \ metal h<«al provided with a win gauze 
screen to pnnent tire serves to hold flie eu|>s of (kiw 
dered maguewluro \ fuse la placed In emit <ti|> vilihli 
Is connected Imlependenlly to n ixirtahle switch laix 
so that one of the electricians cun liirn on the current 
exploding one or more of thu (barges, so its to glK tlie 
required effect 

Thunder Is produced In two parts of Ihe singe The 
email tukes place In one of the fly gnlhries while Ihe 
reverberation or roll la produced on the thunder drum, 
which Is beaten by bund near the hath drop The cue 
la given to the fly man by means of an electric light 
When ho receive* the signal he releases n holt which 
allows a pivoted box to dump about OOO pounds of stono 
and averted Junk down a chute, striking a large Iran 
plate at the bottom This la immediately followed by 
.HO pounds of chain, which are also released and fall 
on an Iron plate. Then the roll Is begun by dropping 
live or six cannon halls down a i hate which is tortuously 
Inclined and Is technically known as a rabbit hutch." 
The finale of Ihe effect la produced by deforming a large 
sheet of sheet Iron which la twisted This la used In 
coiuwctton with the thunder dram. The simultaneous 
production of wlud storm, lightning and thunder calls 
for simultaneous signals which most be obeyed In tbo 
shortest space of time. 

Another play at the Century neater which has had 
a considerable run la ‘ Joseph and Hla Brethren." a 
pageant play In four acta, based on the biblical narra 
live Several of the scenes sre of gnat braqty, particu¬ 
larly that which takes place at the Pyramids In the 
fourth set. where the moon and star effect is moat 
beautiful Hath of these effects as well as the fire aoane 
were Invented bv the electrician of the theater, Mr 
llehjamln fUerwuld The moon Is a large basin-like 
affair, which Is capable of being raised and lowered 
with a small winch. The linen disk Is painted a* we 
see In astronomical photographs; Behind tbo disk are 
lncundescent lamps totaling 8,480 candle-poor or As 
the aeoo rlaaa the Ufhts are pat on reriatanoi pad Just 


■how a glow as the disk la raised. Tim resistance ts 
then lemmoed and the lamps iwenmc felly torandaaaaafc. , 
A board tn front protects the Uoen disk when It b ' 
lowered. The Hme required to raise the moon ts invest 
minutes for fifteen 1 Drives of vertical traveL The offset 
of the moon rising above one of the pyramids la g*c*t, 
realistic 

The stars are produced by projecting lanterns an setop- 
tlcons. In "The Garden of Allah" there were twenty- 
one of these projecting lanterns In use in dlffeeetvt 
parts of the boose. In “Joseph sol lUs Brethren" 
eight Isnterns are uaad. For vary brilliant stare long 
focus lenses are used six feet from the drop. The 
stars are made by punching boles In a blackened braes 
plate and are projected on a curved cyclorama, which 
la let down while the scene ts bptug set The lanterns 
are covered with an asbestos cloth to prevent Light 
leakage 

One other effect which is Illustrated remains to he 
described. The Incantation scene which occurs In the 
second act of "Joseph and IIIh Brethren" Is vary Inter¬ 
esting, In Ihe room of Zulelka la a statue of Astarte, 
goddess or magic In order to show how the effect la 
produced the statue of (he goddam, known vulgarly on 
the stage as the ‘ertuk. Ims been temporarily removed 
to the proximity of the buck drop, which is cut away no 
ns to allow Ihe method of manipulating the smoke. 
Kulelka brews a love philter in a enldron before the 
goddess \sturle. Smoke urises from the bottom of the 
caldron, tinged with various colors. Hlie itours tba jiota- 
tlon Into u gold cup which Is given to Joseph In the 
sunn scene The trick la performed aa follows Com¬ 
pressed air Is contained lu an ordinary Iron tank atveh 
as Is used In lantern projecting Air hi driven through 
Istltles containing hydrochloric arid and ammonia The 
susikH la then washed and driven through perfumed 
glycerine, when It Is ready to bu liberated A man 
kneeling down Is working the dimmer, changing the 
light from rial to green The man by him Is watching 
for cues lo let the smoke rise, aa the Illusion would be 
promptly dlssliaited If the changing of the colors and 
manipulation of tho volume of smoke wero not perfect. 
Thus the smoke muat cease Instantly after her Incan 
tatloti has been finished 

Hnoh In brief am a few of the Inti resting ways by 
which scenic riTeris are obtained to the delight and 
myst locution of the onhsikers. Wi are Indebted both 
to Mr (Ikrwald und Mr W XV Aullck for courtuslvs 
In connection with tbn preimratPm of the present article. 


Misnamed Grains and Fruits 

T 11E Chief of thi Division of Horticulture In the 
Philippines, Mr O W Harrctt, has undertaken the 
lierolc task of getting the Inhabitants of these Islands 
started right In the matter of popular plant nnmencla 
tun- As the Philippines are on tlie eve of heentning an 
hngll»h-H|ie«klng country he thinks it Is oppnrtmve to 
n|>pl) the doctrine that an ounce of prevention la worth 
a iMivind of cure, and, before It la too late, he wishes 
to prevent the |wople of our new irosnowsloiiH from tail 
lug Into certain anomalies of lnngnage (hat have be¬ 
come almost universal In the l nlted Mates. 

There Is. of course no more striking example of the 
way In which American speei li hue diverged from tho 
parent tongue than lu our nse of tho word corn.” In 
British countries there are several kinds of corn,” In¬ 
cluding wheat, rve, hnrtcy, oats, mnlxa, rice and ovan 
leguminous yilautn, as peas and beans. Locally the 
word Is often understood to mean the leading cereal 
crop of the district, hence whllo corn ’ means wheat 
in most of England, It meona oats In Scotland and Ire¬ 
land. Our English ancestors found malic under culti¬ 
vation by t{ve Indians nil over this country as thstr 
prlndial food crop, and gnve it tbo not Inappropriate 
name of “Indian corn." The name mahls" (wbeqfla 
“mulse”) was current In Haiti, where the plant Wta 
tint seen by Columbus. 

The fact that the Hpunish name for tbts plant 
mall," la already familiar to the Fill pin oa would, no 
doubt, tacflttate thu adoption of the name "main" la 
preferaaoa to “con” among the Island era who Iran 
English Koch Is Mr Barrett n hope, snd be rays, tB 
writing og this subject in the PKlUfpina Agricultural 
Bovina, U 1M us adhere (Irmly to the old (preOolltm- 
blsn Afnwak 'mahls') correct name by which this plane 
Is known practically everywhere outside of the United 
8 tats*" Howavar. there sre certain dlfflcnltlea In tita 
way of carrying put this reform In a laud where tM 
natives ar* Iranting English from Americans, Identical 
with tboa* *U4 would be encountered If the saw 
thing wen 4ttiwj*ed In this country Mr Batfatk.' 
dura not appear to rraUss that the word “cqeo,” ftp 
used by Amarirana, has so ramlged tn phrxras ggd otavf 
ponntat of sraryd ay nae that to abandon It would c 
an appalling fltapar of other chang« in our Ml)' 
Thus, to to wtototo*. we should have to aubaMd^i 
“malratneal** foe “cctnra ra L ." “malaabreaiT tor ..“core- 
torn*," "■a ftotTHh * tor "MaMugb,” had soon. ,Jte 
toy* mm- IWfM to «* pta* lit 


^wtoto rarie tiys 

HtoThtotepT SSSSJJTifS 

havs It so), and reflect ngast tip atformoa* un aa te toB w s a 
•» ass sum stiiw 

The rest of his prnpa p m aa to W teMttVtoM»» Era 
«umpi|h to urging the acvOteg >ooopr til Dm of 
the otolaghlnnsd (but not o lda a t teahto ra d) •*«**,• 
sort," be la merely semmdtng the r sfln ramtoi da ffato of 
moot Am a rtraa Isikngrapbers. “Oocoa” tor ***»o," in 
this arena, aroae from a atnpM blond* In Doctor John- 
aon's dictionary, and haa smr had the aaactiaa at 
careful writers. 

A certain fruit which Mr Barrett thinks should not 
he celled “alligator pear" has become tolerably toraDtor 
In recen t years to Americana who can attend acetic 
daHracto* Of courea, It la net remotely raftatsd to the 
trae pear, and aoaa vsrlaUes are not even peorafeapsd. 
Tn advoaattng tba mot* eupbontoae aerae “avocado," 
Mr Barrett says “Objection to this word to gradually 
dying down, but, tor pome unknown reason, there still 
1 Ingen in the minds of thousands of people an appar¬ 
ent prefereuoe tor the hideous name alligator pear,* 
this to probably due, however, to the plebeian shrinking 
from any foreign-sounding word, especially If U has 
more than three syllable*." 

Another tropical product which haa attained promi¬ 
nence In this country In comparatively recent thaw, 
and which has reached a greater perfection In Florida 
and California than anywhere else In the world, to prob¬ 
ably best known to most of ns aa “grapefruit” This 
name to mid to be tins to Its gnpe-llke flavor (wMoh 
few people con detect), or to the clustering habit of 
tho growing fruit It to sometimes called “shaddock," 
a name that pnqveriy belongs to a more primitive and 
much coarser variety of the name specie* Mr Barrett 
would hare us ahandon “grapefruit" hi favor of 
“pomelo." 


The “Sutttogeii H Price Flrinr Cub 

H EARING has recently been had before the United 
Hla tee Rupreme Court In the esse of Hauer A 0a 
and the Ilauer Chemical Company against James O'Don¬ 
nell h Washington druggist The pUintiff-aiipellanta 
ore manufacturers of “Sanatogen.” The rasa cornea 
before Ihe court liy certification from tha Coart of 
Appeals of the District of Columbia and the question 
Involved Is slated In the appellant's brief to ha as 
follows 

“Can a retailer sell a patented article having a 
license notice thereon rwitrlcUng the ifttco at which tha 
article can be sold to the consumer, such sale being 
made at a lower price than the license price, without 
such Male constituting an Infringement of a patentee's 
rights when the article to made by the patentee, bat Is 
purchased by tha retailer from a Jobber 1” 

It to contended by the appellants that their patent 
grants them the right to exclude alt others from any 
making, rising or sailing of the patented Invention and 
relies on the decision In the Dick case, while the coun¬ 
sel for O’Donnell rely on the case of Bobba-Menill v 
Strauss and on distinctions they claim to exist between 
the Dick case and tile present one. 

Tbo caw to of Immense Importance, heatiu* tat the 
Bret time the United Htates Huproms Court will bare to 
paw upon the right at a patentee to fix tho prion on a 
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t HJB light of the ean streams down upon us year 
after year, a valuable toaros of «mrgy foe tba moat 
past gotag tn waste. ,» to highly prohahla that the 
chemist to daatinad la tba Muza to tap this atraaia foi 
the baosfft of njanktnd.—The Photo I'hlmtotTT of the 
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The Wright Dedrton 

To the Bator of the Bciaimno AMaaiooN 
la reading the amount In your Journal of Maroh 22nd 
of the deoWon in the Wright aeroplane earn, I do not 
Sod that you refer to the Gottfried Behroder German 
patent, No 77,080. of Oetober 4th. 1804. Thie Sohroder 
patent Involved a wedge-shaped haUoon pointed at its 
Cr. at end and having a flat underside, and the balloon 
eontalned euOetent gaa eo that the whole airship with Its 
sontenu woold be supported by the gaa The airship 
was propelled forward by means of paddles operating like 
the aeraw propeller of a ship and driven by an engino. 
Transverse equilibrium is maintained by side wings 
pivoted and lnnlined simultaneously in opposite direc¬ 
tions by orank and link connections, and an upright uni- 
venal rudder is pivoted and connected with a steering 
handle In such manner that the rudder moved In exact 
correspondence with the handle when in any direction 
This patent appears to show ailerons at opposite sides of 
the plane underfaoe of the balloon in oonneetkm with an 
upright rudder While you do not in your article, above 
referred to, mention this Schroder patent, it is disowned 
In an appendix to the brief of Mr H A. Toulmln solicitor 
and onunaol for the complainant in the oaae of the Wright 
Company v Herring-Curtiss Company and tlhmn 11 
Curtiss, In which appendix It is said, refurring to the air¬ 
man patent. “It fa only for a balloon machine 
Judge Hand disposed of similar balloon proposals in the 
Pnulban case, saying ‘these are all for latent planes to 
dirigible balloons. The whole problem Is so entirely dif¬ 
ferent when'suspension Is effected by a reservoir contain¬ 
ing a lighter gae than air, that there is not the least 
resemblanon between the patents and the patent in 
suit,’ " It is thought, however, that the Schroder patent 
will always be interesting in the history of aero navigation 
at an sarly instance of stabilising device 

On» Intbbbstxd 

[While the Schroder patent undoubtedly dues disclose 
equilibrating surfaoes. which may bo regarded as ailerons, 
it does not follow that the patentee was aware of the 
n e cessity of operating the vertical rudder simultaneously 
with the ailerons to prevent spinning of the entire ma¬ 
chine. The Wright farotben were the flint to Insist on 
that principle, without It dynamic flight Is impossible 
—Idrox| 

The Highegt Type of Spring Wheel 

To the Bdltar of the Bciaimno American 

Referring to the letter of G F Fishm- in your issue of 
Maroh 2&nd, it Is evident that Mr Fisher Is not familiar 
with the “highest type of spring wheel." dnoe he statee 
that the springs at the bottom of the wheel must neces¬ 
sarily be flexed In an opposite direction to those at the 
top of toe wheel. His statement is true of mast spring 
wheels, but there are wheels wherein the springs are all 
fleaed In toe same direction, whether at the top, bottom, 
stde or any point in the wheel. This flexure Is not neces¬ 
sarily slight, depending entirely upon the strength of the 
springs used, and In all oases there is absolutely no flexure 
of the springs during toe revolution of toe wheel except 
that caused by an irregularity in the roadway There 
may be an Initial resilience of one half inch for example, 
that is, a dofleotion of one half Inch in the wheel from the 
weight at the m a chine , and yet there la no flexure of the 
springs In any direction during the revolution of the wheel 
In the movement of toe ear, except as before stated as is 
oanaed by irregularity in the roadway 

A wheel eo designed with an extreme movement or 
reaffirmoe of one and one half lnehaa and deflecting one 
half inch under toe weight of toe ear may be weighted 
down by loading the machine to any point of deflection 
from one half loch to one and one half inches and at do 
print win flexure of the springs occur during toe move¬ 
ment of the ear over an even roadway 

Thh result la obtained by attaching tie springs from 
am part at the wheel to toe other at points found in a 
Hag pacaBsl to toe aria at toe wheel—virtually a neutral 
point; ton* a given movement fat any direction from too 
■petrid point must cstuae the aune eccentricity of too 
potato nod too earns florae of toe brings. 

1* should mi be difficult for Mr Wtar to obtain 
rietota of a wheel of this rlsacriptlim. 

- New Toft ohy Haaar X. Sira. 


authorities to undertake a novel experiment more than a 
year ago.” It is further stated that the test equipment 
on the armored cruiser "North Carolina' proved eo 
■uooemful that our battleships, including the "Pennsyl¬ 
vania,” shall be equipped in the same way 

When, during the Ruseo-Japaneeo war, two Japanese 
battleships were sunk by mines I sent in April, 1904, to 
the Japanese minister in Washington, and later direct to 
too Japanese naval anoth', several letters for transmit¬ 
tance to the Japanese Navy Department, suggesting that 
they make their ships unrinkablu by forcing entering 
water out by gae pressure At first 1 suggested only edf- 
inhating (by aaloium carbide) balloons, lativ compressed 
air for Inflating the balloons, and oompruwod air alone, 
without balloons In a letter of April 20th, 1904 1 stated 
that I intended not to divulge the idea until told that tho 
Navy Department did not want it. in which case J in¬ 
tended to use It commercially or otherwise Thi k lUiw 
were acknowledged, and it was statist that Uwy had bet ii 
transmitted to the proper place 1 never received a com¬ 
munication from the Japanese Navy Department, at 
least none referring to this matter (A small contribution 
for the wounded was acknowledged bv too paymaster of 
the navy ) 

Throe years later we bad the "Japanese war scare ’ 
At a ourtain time so much was said alvout the probability 
of Japan going to war with the United States that I con¬ 
sidered It my duty as a citizen to write to our Navy De¬ 
partment and state that during tht Russo-Japanese war 
1 had made some suggestions to tho Japamwo Navy 
Department, one of which was to make ships unsinkahle 
hy gas pressure, using vltocr inflating balloons or com¬ 
pressed air alone, asking whether thi y wanted to know 
the other suggestions 

The Navy Department anaaered 1 Wnslunglon July 
2fllh, 1907 Replying to vour letter of Hie 13th mat , 
suggtwting the nao of gas to force wati r from eonijukrt- 
mints of vessels You are informed (hat tho Hoard on 
Construction, to winch your letter was refirred, reports 
that the ideas suggested hy you are not novel, and an 
made use of in some eases in cunnutUuii with wreeking 
operations Huwover, the board Is of opinion that the 
idoas suggested are not practicable nor desirable Tor naval 
purpusus. ’ Otto Meyrh, Ph D 

Richmond, Vo. 

The Value of Inventions 

To the Editor of tho Scientific American 

The word invention literally means anything contrived 
for any purpose that has not been used or known to the 
prior arts In a practical way inventions are under¬ 
stood to mean something designed to save tune labor, 
make money, and add to the advancement or nvllluv- 
tkm Without Inventions progress would soon cease 
and our vast continent would go bock to the wilds 

If we were to take out everything In the United 8latea 
that Is founded on Inventions, there would he little 
left If Qeorge Stephenson or someone else hiui not 
Invented the steam locomotive, the railroad systems 
of the world would never have had their existence 
Had Robert Fulton not invented means of propelling 
ships by steam the ocean transportation companies 
would not bo carrying millions of Ions of valuable 
merchandise from seaport to seaport If MrCormick 
had not seen the possibilities of the self-binder, wo 
would atdl be harvesting grain by bond After the 
oook stove, cotton gin. steam engine and a few other 
lea Important machines hsd been placed In working 
order, the greater number of tho American people 
thought the oUmax had been reached, and there oould 
be few more Improvements made. 

Edison, Westinghouse, De Laval, Marconi, Do roughs, 
and Knight did not look at things this way There 
groat Inventors believed that the field of invention 
and soenoe was as great In their day as it was m Fulton's 
Bo baring this belief and an iron-bound determination 
these men began working on things that tho supposed 
to be wisest men of tho day thought was on impos¬ 
sibility to accomplish mechanically, yet thov could 
not be influenced to give up the job, and after many 
year* of unremitting toil and study there gnat bene¬ 
factor* perfected the seemingly impossible, which has 
added billions in wealth to our nation, and amply 
repaid them for their time and trouble 

Tboumads of otben have responded to this most 
noble and useful nalHwg, which has kept the wheels of 
industry turning and the magnitude of commerce ex¬ 
panding front year to year Not all inventions are 
profitable to Our country or pay the Inventor vast sums 
of money Thousands of people fail in this lute because 
their machine* and devices age not practical, or else they 
have not sufficient mnam and courage to promote them 


ij. __ _ .t m . « . — . . Knowledge having no bounds, I believe the oppor- 

Affto* wr IWtJMNpa femto,, for ^ young American in this Held are as 

*»*ci*fart»W great to-day as toqy were fifty yean ago 

toatofa* toaiactaianieaft tatoAaetoioe with If we expeat to maintain a steady advancement In 
,«&p«»M4Ma|K^ progress, It toMMMary to apply the knowledge we have 

ft gained by toe | ip sri»as a of other* to our derign* in 

«t rirtvisg UmifdM g raa H r thing. Baring gtvan this 

«*tart*rtt*tart«frtylta* t I«ad tbs greets* r». 


qubits for eucocas is retf-ronfldenoe coupled with petieuoe 
and thoroughness, for we all make mistakes The 
greatest geniuses have made more mistake* than per¬ 
fection*, but as one suneew is worth more than many 
failures cost, it la well worth our time to use every 
influence In order to make the most out of the talent 
with which we are endowod 
For this ouunlry to continue In advancement, the 
Government must adopt measure* that will thoroughly 
protect tho inventors to the greatest possible extent 
Tunnel Hill, Go. Sam del H Kennedy 

The Spring Wheel Problem 

To the Editor of the Scientific American 

Referring to a letter from Mr M K Dnnns in vour 
tamo of March 1st, please to allow mo to slab that in 
iny bumble opinion Imth Mr tl F Fisher and him¬ 
self are liadly off the tra< k In thi ir ideas os to spring 
wheels lu my opinion a spring wheel 1 b essentially 
and primarily a substitute for tho pneumatle tire, the 
persistence of which latter, in the face or its enormous 
disadvantages, is sufficient proof of the fact (hat as 
yet the spring wheel is but a dream Evidently Mr 
O F Fisher had in mind a ivpe of spring wheel very 
emuinon in the Patent Office records where a rigid 
ring Is placed outside tho rim and the intervening space 
filled with springs of some form such that they exert 
most of their force when the ring le displaced, along 
too line of displacement in compression on one side 
and tension on the oppusitn Such a wheel would be 
ont in which spiral springs wive arranged radially 
On tht. other hand Mr Donils has in mind only that 
form In which tho springs ore of such form as to offer equal 
resistance m all directions in the plane of toe whoel 
combined with the ahove-mcntioni'd ngul outer ring 
But h a wheel Is out in whs h the wheel is a disk with 
sax six holes in it pantllt I to tht axis anti a largo hole 
to t lear the hub Thu nix linh>s cerli contnm pins fxK- 
tonctl into disks on the hub, forming n wheel which 
con llms lte moved in any directum an amount deter¬ 
mined by too Ioom uess of the six pins m the nx holts 
Htirrounding these pins ore springs of various forms 
which are similarly affected no matter in whot direc¬ 
tion (hi mow mint may ho They may for inatanm, 
have the form of spirals liku clink springs Both there 
gentlemen seem blind to any' other form of spring 
wheel whereas the Ideal, n g , tho one whinh most 
nearly approaches tho pneumatle tire and the only 
out- widt h can ever substitute for it must have a flexi¬ 
ble end not a rigid nm I was astounded lately In 
going over a pile of spring wheel paltnU to find one 
after another with tho same old story of tho rigid outer 
tin eajiahle or slight movement against a spring of 
some peculiar form, whereby the inventor thought 
he could produce a substitute for air In my mind 
the Ideal spring wheel will be one in which the springe 
are so arranged that a small portion of the nm may 
be ilcnted m and only tho springs directly under the 
1 dent" Isi affected This whwl eon strike a stone and 
pass over it with very little shock since only one or 
two of tho springs will receive tho pressure which can¬ 
not raise the wheel from its course sunplv because only 
one or two springs ore not strong enough to sustain 
the weight, os toe wheel will be so constructed that 
when resting on a flat surface, a laige numlwr (say 
U-n) of the spring segments of which it is constructed 
will actually be in contact with the ground and sustain 
the weight This is just the wav the pneumatic tire 
behaves when on the rood The fallacy of the other 
arrangement can be shown to anyone who wishes to 
try the experiment, hy placing a solid iron ring over 
a pneumatic tire and using it It is as rough as a steel 
tiro when so treated Yet Unix is the must resilient 
form or spruig known placnd in a wheel No form of 
spring, when placed inside a solid rim wheel can answer 
os well os that tnurh added resiliency m the vehicle 
springs tin iiisclvcs, except that they may save the 
axles to a slight extent I gravely doubt whether tho 
added weight placed property in the axles to add strength, 
and In the springs to odd resiliency would not give 
much lletter results In my opinion the spring wheel 
is not a thing which will bo marki led in a small way 
or remain under a bushel When it romce, the present 
demand, created by the entirely unsatisfactory pneu¬ 
matic tiro, will be too strong to allow it to stay unde¬ 
veloped Hut it has got to bi good It must be not a 
spring wheel at all, hut a resilient spring flexible tiro 
Suppose the springs do not lost? Wo now pay from 
•100 to $27& for four rubber affairs, which after three 
thousand miles of uso sell for $1 00 to S2.7&. As for 
me 1 would be willing to wear out a ret of stamped 
steel springs even every one thonrend miles instead of 
thi* if / could ridt at comfortably on Ikrm When thu 
ideal “spring wheel” arrives, I will 

Meanwhile many a man can save himself the price 
of a uwicM patent if be will try the experiment and 
apply the reasoning above, and not think air eon Iw 
itmui a tod by a rigid ring resting on some ‘ lucky twist" 
called a “nriUant ipring member " 

City Point, Ya. 


E. Paul no Pont. 
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Russia’s Submarine Cruiser 

More Than Six Times the Tonnage of the Next Largest Submersible 

By R. G. Skerrett 


T ilK llusslsii government I* determined I" restore 
It m 11(1 1 til Mu ixmUIkii It tnJo)111 prior to the wnr 
with Jnimii mid lu Mini end generous provision hs* 
Ixi n nimli for llx rehabilitation 

Mon ihnii once Ituasln ban stii riled (he engineering 
world !•) tier (viurageoux liillUthi and again we nee 
llilx Mplrlt In I lie submarine cruiser which it In an 
non need the llaxHlaii Admiralty will construct. The 
readir will not until) ank, What lx a nubmaritto cruiser? 
We can answer lliln beat by making a compariaon or, 
lietler a contrxxi The biggest wnbmarlne yet built for 
Ibi I lilted Staten Nut) In n ichhoI of aometblug Just 
abort of QUO tona dlxplact meal submerged, and the craft 


gather with the revolting turret forward, will be ahsb 
tered by armor varying from two to three Inches thick. 
In the light surface condition, the centner la to have 
a dlxplacement of 4.800 tona. Thla meaua that about 
l,0(iu tona of water ballast moat be handled and taken 
Into the boat In order to get her ready for under-water 
work The designer eetlmatea that the veeeel can per¬ 
form this operation In three minutes, bat thla aounda 
too conservative In the light of experience with aub- 
marinee of one tenth the displacement it will prob¬ 
ably take a good deal longer and the armor and the 
rapid fire guna will be very helpful while passing from 
I be uurfuce to the under water condition. 


The biggest of the tea-going torpedo-boat destroy era 
to-day average a boat 1,000 tons, and tbeae vessels have 
from three to (our above-water launching tuba* Thsss 
hornets of the sea make speeds of from 38 to 33 knots, 
and are absolutely defense lens against an enemy's rapid- 
lire guns. Here we have a boat of from 4,800 to 0*400 
tons displacement, extensively armored, and capable at 
flrlng a whole broadside of torpedoes from their shel¬ 
tered positions below the waterline. But this la net alL 
A 4^500-tun ship Is far easier to drive and to maintain 
at a s p ae d more nearly her maximum than a lightly 
built surface craft of lees than one fourth this displace¬ 
ment, Therefore, the submarine cruiser, ton for ton. 



A Kiiaslan submarlna cruiser of 5,400 


proposed for the* Osar’s navy lx to have a submerged 
displacement more than ten times as great, L c., 6,400 

Unite six years ago, Mr Simon Lake planned and 
offered to the Hmsdau government a mlne-plauUng sub¬ 
title tonx*do-lxiat of large displacement, but the cus- 
lon of the wnr lietweeu Russia and Japan called a 
It iiixin the project Nevertheless, that dsxlgn of 
American origin may pro|x>rl> he wild to have Influ¬ 
enced the ltuxNlnn engineer, Hcliunivleff In this later 
development of a kindred type, but bc>ond that the two 
teasels arc widely dlsatmllar 
The Hubuisrlne cruiser la to be virtually an uuaer- 
wnter torpedo drcadnoughl and she lx alxo to be cap¬ 
able of planting mine* while operating submerged The 
turixilo ctpilpineiil will uonxlxt of HI launching luom 
with n supply of HO Iniig ln-liK-h W bltehead tnrix-doex 
Then will lx< id tubes on shcIi broadside with I wo bow 
and two xtcrii IniiiHhlug arfluratus. The mine-planting 
Miulpnient will provide for the carriage of 130 naval 
defense mince The vessel will have a battery of live 
4TInch m|ild Urn guns for the purpose of resisting the 
attack or surface tonx-do \ easels. Tliese guns will 
probably prove osefnl In defending the submarine cruis¬ 
er during the lnt*r\si when she Is passing from sur 
face trim to a condition of resdlueos for submerged 
operations. As a further protection during this period, 
the Inclined and flat portions of the luperttnxAure, to- 


We can get n better idea of the general character 
of this Russian craft from the following schedule of her 
principal dimensions 


lesgtb bttvMS perpendiculars 400 fast 



A vessel capable of attaining the foregoing speeds and 
radii of action shove and below water should certainly 
prove a very formidable adjunct to the coast defenses 


or any country, and It Is plain to see that the relatively 
■bettered waters of the Baltic would provide an Ideal 
Held for the operations of a craft of this nature. A 
xubnteralbW cruiser of the prta m il dtmensiaae would 
be aHe to weather any gale and to hold the «e fl* * 
loo* period. In fact, Um ship te designed, to carry 
more than 300 tone at UquM fuel and be able to run 
man the Baltic % round to Basela'i naval base apnu the 
Asiatic eboree of the North Paetfle. - ,< 


will he a far more dangerous antagonist than a similar 

nary destroyer*. Apart from thla, the Russian vessel 
could conceal herself if she chose, and thla the surface 
torpedo boat cannot da 

Two unusual features of the submarine endear are 
the armored revolving turret forward and rile conning 
tower a midships, both,of which telescope and can be 
housed within the contour of the protected ao p a ratru c- 
ture. The questionable feature of the dealga la tha eot- 
pioyment of storage batteries toreabmerged propuMon. 

Tbs naval defense or contact mines, 1311 In number, 
are to be carried in one of the after compartmenm. 
where they can not only be traembtol, bat launrbiil 
through hatches leadh* outboard through the fiottom. 
The mines can be planted yrhlle the boat la fcobmergad. 
The Russians know all too well the de rtru o tl ve power 


veeeel pro rides an Ideal medtum tor eowto* a fleM 
aaeretly. The moderate depth* of the Baltic loot thou- 
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New York State Barge Canal 

Completing One of the World’s Greatest Engineering Works 

By Noble E. Whitford, Resident Engineer 

O NE of tbs chief characteristics of the early yean tlons, the lock* probably furnish >h interesting feature* 
of the twentieth oeutury U the rapid and almost an any Hone half doaeu of these hod received their 
anivernal aubatltullou of the machine—the product of electrical aiulimieut Uhl spring, mid hoiuc of them were 
man's brain—to do the work formerly accomplished by so located that truffle was turned through them At 
hla bands- Whitehall, at the heed of Lake ("hampUIn one might 

This statement U no new enunciation, but the repetl have seen a good example of a new luck, for this si ruc¬ 
tion of a rccoghlaed fact, <dted here becanse the sub- tore wan In full operation during the season itawdtig 
Ject of this article Illustrates Its truth so strikingly boats of the old eanal dimensions, usually In groups 

Mew York State Is engaged In enlarging and mod of six, since they wore towed up the lake in fleets of h 
oral King Its canals—a system of waterways that were down or more 

begun nearly a hundred years ago, when much of the A \bdt to this lock furnishes a moot striking demon 
territory they traversed was still the primeval forest stration of the HU|>criority of the barge canal over the 
Thus the old and the new stand In such close proximity old waterway, for the locks that are now passing are 
and the contrast between the two canals Is so marked but little changed from those used In the original canal 
—In circumstance and method of building, In the fin a hundred years ago Entering the power house at 
Ished product and In the result attained—that a com the foot of the new lock, we And an electrical equip- 
parison shows the strides of a century’s progress. meat, in duplicate, complete and of the latest approved 

Times and condition* have greatly changed since design In every itarilcnlar It Is necessary to keep this 
a day. now ninety yaara past, when the arrival of a machinery rnnnbig only during actual lock o|*>ratIun*. 
boat In New York city from the head of Hencca Lake since, within Ml seconds Hfter water has Iteen turned 
was deemed of such importance that Its owners, two Into the turbines lights In controller cabinets on the 
farmers of Tompkins County, were given a public en coping Indicate that the current Is on the line In rcndl 
tertalament by cttlsens of New York and were pre- lies* to begin a lockage at full sliced, 
aented with a memorial cup. This was the flrwt bout Probably nowhere alung the line of the canal will 



saving much damage to property In the Mohawk vallay 
Work is now progressing oil the second nr on I reser 
tolr that at Hinckley, which Is louilcd In tin foot 
hills of the Adirondack Mountains, when the drain 
uge basin of West Canada Creek allot c tills |sgnt has 
an area of ulsiut 372 square miles. The (him fur tills 
reservoir will be In the uinln, an earthen structure with 
concrete core wall Its total length will 1st LHUO feet 
I he masonry liortlon being QUO fed long 1 he reser 
loir, which will measure It miles mimllug both 
branches has a ca|wcll> of I -tt'klNNKHk) uililc fc< t 
In regulating Hood* this resonotr also will hum eon 
alderulile Influence The natural flow of tin stream ha* 
a wide variation, ranging from lit) to 40,(XJU cubic 
feet |ter second. It la estimated that proller regulation 
will reduce a flood of 40000 cubic foot to one of IU.0UU 
Is?r second, or less than half the maximum rate 
During the past year or two, several Interesting 
phases have Isten ndded to the canal question. Among 
them the terminal* rank flrst The State was some¬ 
what slow In Iteglunlng that port of Its transportation 
system which n railroad coiuiuiny would consider first, 
bill llic work of providing suitable terminals Is now 
lielug pushed rapidly to linvt them In readiness for 
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Inventions New and Interesting 

Simple Patent Law , Patent Office News, Notes on Trademarks 


A Moth-proof Fly Book 

T 1IK lniiHirtnncc and viiluo of having 11 thoroughly 
gisal (I) Issik lit something Hull every ungkr for 
I rout Ihimn or Hiilmon realises HI net Hit eurllettl days 
of iiihIIiik tlit' nrHUtiul fly n Hiifo uml convenient means 
of ImiiNiNirlliig Hum to uml from tho stream mid of 
protecting tliem Hgnliutl moths Iiiih boon u necessity 
In lint tilth unit tern skill mul nsiru jmrtlcnlarly the 
iiibi|ilnlloii or celluloid hi vnrloiiH purpose*. we have 
rent hetl the ivolnt where It la |nnuillilu to make a moth 
proof By hook which la In every reaped practical The 
nccuniimnylng llltiMlratlon nhowa a lawk Invented hy K 
J t tai|a>r of Hun i mntlacn It la eouatnietPd on the 
JiHwo-ltaif principle no that It In poNHlhlu for the angler 
to take with him Junt nuch fllea na tie will ho llktly to 
need on Ilia trip The tntelo|ieH or lenttat Hre mnuu 
factared of n tint linen on tlie lower two thtrda uml of 
celluloid on llie upptr third The entire envelope and 
llaiat nn Nimugly bound with twine to mnke them dur¬ 
able Tlie auglcr will rcntllly appreciate tlie value of 
I Ida ct lliilolil iipin r portion, for It euahlea blue, nl a 
glance to select I he required fly am1 arolda the en 
tire necessity of handling flint which are out wanted 
It nlao utoldn tint |x*tuUtility of flictlon, which In the 
mite of the mon. delicately const ructwl fllea la a mutter 
of roimhleruble InilMrtnoce On the flap of the enve- 
lope la left a since ou which tlie name of the fly may 
ho written Any number of envelope* may be accurcd 
ami uaed aa a aafe tiling place for the angler a atock 
of fllea. The book In provided with a mt'fainile linen 
env«lo|ie for leader*, al*o a aoUd leather iwckct for 
tMI mt requisites of an nuglor'n trip Ample spaca la 
allowed for ids or eight fly envelope* Doing complete¬ 
ly lmiloaed, the fllea are protect at! from moth*. 

Fishing Rml 

T im flfthlng season la clone upon na, nnd every fol 
lower of Walton will soon la- thinking of going 
over Ilia outfit In preimrntlun for the Hen 
HO na Nport Not III importance to Ill* 
rod. If not as Important na that article 
la hla reel All who have enst n live halt, 
x|aain or fly. know the value of u thor 
<Highly aubalautlnl and reliable reel. 

In till* port of hla equipment, aa In all 
things connected with angling, almpUelty 
la of tlie arm teat lmisirtance A reel 
which Iium recently laa*n put U|ain the inur 
kel la ahown In I ho accompanying Ulna 
I ration In apiwuruuco It la In keeping 
with the flueet ontflt, hut apt we ranee la 
not Itn only gotal uunllly, fur lta merhau 
lam la of I lie almplcat kind, yet It la eon 


A Gsvfess Automobile Differentia! 

By Ram Babcock, M E. 

B V way of overcoming the shortcomings of the v 
common type of automobile differential wee haul 



there recently has been brought out by a Detroit In¬ 
ventor a now style of genrleaa dlffcrenllal In which 
the problem of nlitululiig equal dlatrllmtlou of power 
to lailh driving wheels has been attacked In a manner 


that dlffora from any otlier Not only are gears ellmla 
ated, but up rings and fiicllon devices also are missing, 
for which reason great claims are made for It Whether 


coat, this fact to made plain by the accompanying Illus¬ 
tration#. In the mean time, however, it la befog touted 
oc a heavy commercial vehicle by one of Detroit's great¬ 
est axle amher*, and the rvwuit* of the tMttNvUI Mr 
mine largely lta future. M 

The constroetloa of devlcea of a sfeaflar nature Am 
been attempted before, aa wltneaa the patented lnwimlP 
tlous of each noted engtosem as Thomas B. Jeffery and 
Alanaon P Brush and others, though In the new gear- 
leas differential the prlndplea adopted or adapted by 
others In attempts to aolve the problem hare been rele¬ 
gated to the background. 

lu 1U simplest aspect, the device to aa adaptation of 
the well known ratchet and pawl meehanlam, though 
It differs from It in that both spring* and rate beta are 
eliminated. The place of the former to taken by gravity 
alone and the place of the latter la taken by small cyl¬ 
indrical pins which art free to move within peculiarly 
shaped slots. The device Illustrated waa developed for 
use on commercial vehicles, two being employed, one 
on either end of the driving Jackshaft, which la solid 
and Is driven in the orthodox manner by meana at a 
ring bevel gear and pinion from the engine. 

The outer member A has lta lunar periphery recessed 
as shown, one set of roees uu s serving for forward drive 
and the other set serving for re verso and braking A 
plate mounting the driving chain sprocket Is bolted to 
this member and serves also aa a cover for the median 
Ism The Inner member B to slotted as ahown In the 
picture and the slots house five cylindrical pins O', C. 
£•, <7\ r* 

In operation, when the inner me mber B, which la 
Hpltned to the driving axle, to rotated, one of the ptns 
rolls arouial lta slot to the position shown In the picture 
C, thns preventing farther movement of the lnuer mem¬ 
ber without moving nlao the outer mem bar A, to which 
the driving chain sprocket to attached. The drive thns 
la dependent upon a single pin In the reverse direc¬ 
tion the other net of pawl pins cornea Into action. In 
order to minimise the Jar coincident to- 
starting from net the pawl camMtt either 
Olid of tho Jackshaft are not one TOdegree* 
uhead of the other, so that one eighth 
revolution of the driving shaft In cither 
direction serves lo lock the driving and 
driven members. 

When the vehicle Is being driven along 
a straight road, the pawl cams on each 
side lock and transmit tho power equally 
to both wheels, provided the coefficient of 
adhesion between each wheel and the 
road 1* the same. Immediately a curve 
Is reached, however, the outer or faster 
running wheel over-run* lta pawl «n* 
and tho Inner wheel receives all the pow 
er When one wheel encounters slippery 
roadway -the hick of adhesion between 
wheel and rood operate* lo release the 
pawl cams on that aide and the drive 
• bon automatically to taken by tbe other 
wheel, where better traction la obtainable. 
I’nder similar conditions with the ordi¬ 
nary type of differential all the power 
would be transmitted to tbe slipping 
wheel and it would continue to slip, par- 
forming no useful work lienee, tbe tearless differen¬ 
tial would seem to be a better equallaer than to the 
other 
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The Motor-driven Commercial Vehicle 


Thin department in dvvutiil lu Iki inltr 


End Dump Bodies for Commercial 
Vehicles 

nut II In trawl ■ lllii r up nr ilomi mining 

I'hhxIiik rmin llii screw mill nut h|m r 
mini, unilitHilnm lhi* nick mill iiliilnn 
um IiiiiiIhiu lltust rutiil lu Mgs. 4 mid 4 1 
prnliubly In the simplest uf nil those Illus¬ 
trated Tt In ho simple In fact that U 
marccly requires explanation Tlic curved 
rack U In miniliiil In tlio bwli aiinl opi r 
ntiil by the iiliilnn H «till li In turn In 
■•lieralnl thrmnih ti (ruin uf gears giving 
tin* roi|iilrcd niliu tlou \ liiind crank 
connected nt n mrim In u|nrnti* tliu tmln 
uf gears mill the munch uf the driver In 
the cli*i hi Ink ein rjt> 

In Plan n anil (I l the ruck mid |ilulon 
|irlncl|ili iiI nn In luiplnyril, though the 
mettled uf ii| i|iltentIon In i|iilli dlffennt 
The rack 1 1 In nioiintiil on the Imdy ilo- 
tiillini of the pinion Ifl liy raemin of ii 
cmuk ntlnihed nl i7 nerven to move the 
IhhIi Iiiu knnnl until It over iMihincra mill 
tl|m line If 1 o draw It buck Into imnltlon 
ii i huIn Ii l winding on n drum in, which 
In ii|ieriited llinnuth a train of gcur wheels 
set In mol Ion with n crank attached nl 20 
In employed 

With Dili aid of a arterial fifth nhctl' 
arrangement the liody lllnntrated In Flit 0 
linn been made partUulurl) inimitable for 
um* In conntrli-led arcus wholH it in Ini 
IMiMHlblc to hnrk the vililili Into in wit Ion 
for nnloailintr Tin* Iniili in swung iirotlinl 
by IihiuI (the fifth wheel In mounleil nil 
rollrra) niul dinntn-d iniiiinnlly through u 
cnmlilnml chain hold Inn mill moinble fill 
cnim amniKeinout, nhown diagrammatic 
ally 111 Fig 0.4 In Ulienitloii, I he ilialu 
it which la attached to the arm 22, la 
wound np on u drum S-7 throuidi a train 
of warn net lu motion with u crank at 
taihed at >4 The unn 23 baa a roller nt 
Itn limir ind whleh trareta on a metal 
track tliun mincing friction to the mint 
muiu The body nlurnn to ltn normal 
poaltlou by gravity 

A Homcwhat Mlmllar arrmniemeut In 
nhimu tn Figs. 7 and 7 1, though the incth 
od of application of the nun able full rum 



Into position and lam eCart U required to 
raiaa It, the imiamNt tfagdet e d In list 
n and HA 1s unusual sod la different from 
any of the other*- The arm to la pivoted; 
to the body and operated 1 if the chain Id% 
running over a chain wheel » 1 , which la ( 
worm-driven from a abaft tt, driven mat 1 
torn by opar geara from Urn propeller 
abaft The body U hauled down by re- r 
vuralng the motion of the (haft 31 hy 1 
means of an Idler gear Con trolled by dp*/ 
driver from hie eest ' 

The n 


. nhown In Flga. 0 and 0A la oparated 
from a enuntemhaft extended at tha front 
end of the gear aet On tUa shaft are 
*ln apraeket and* 

A Inver penalta the 

dutch to elide e 
with the «procket. Alongside the guar sat 
there la a countershaft mounted In ball- 
boorlnKH from which a rotary oil pomp la 
driven. The pomp b connected to the 
cylinder of the hydraulic ram by means 
of a auction pipe 55 leading into the top 
of the cylinder The oil under preen re 
forces the piston H np until the top of 
the stroke Is reached, at which point a 
strike valve opens three porta tn the pin¬ 
ion, allowing the nil to escape freely into 
the top imrtlon, thereby holding the body 
at rant The actual lifting of the body b 
accomplished through the Intermediary of 
a flexible steel cable 55 passing over two 
sheaves 50 and under e central third 
sheave 77 Then, for a given lift of the 
piston the body Is rained twice the height 
Tlio third shellve nets ns a compensating 
device equalising the lifting farce on both 
sides of the body The whole mechanism 
Is firmly braced to the chassis, but In ouch 
that It can be detached a* a 


Hone Tracking Costa Estimated 
by • Team Owncn’ Amodstkm 

O NE of the problems which the motor 
truck transportation engineer has to 
face when be comes 


Fig 7 —Herat lag gear employing a sliding fakram. 


the lack of any definite ft 


n the m 
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The Final Choice of the 
Discriminating Purchaser 

After trying out several different types of motor trucks 
for the paift two years, The Atlantic Ice and Coal 
Corporation, of Atlanta, Georgia, has recently ordered 
fifteen White Trades for immediate delivery. 

Responsible firms prefer to purchase truck equipment 
from responsible manufacturers. Thu n one of the 
reasons why the find choice of the discriminating 
purchaser u invariably White. 

Another point of importance » the fad that White 
Owners continue to buy White Trucks. When Whites 
are used, experimentation ceases. 

Whits Trucks an ths mo* economical trucks to operate. 


THE Whiter* company 

CLEVELAND 



The Third Avenue Railway Company received then fint G V Emergency 
Wagon m May. 1911 Today they have si all 8 G. V Trucks. 

What n now the New York Railways Company bought then fint G. V 
Truck n November, 1911 On Much 25, 191 3, they placed the* entire 
order (or nrw electric truck equipment wsh the General Vehicle Company, Inc 
The order calk for the ioUowmg machines — 

1 1000 lb. wagon with ssprsu typo body 

S 1000 lb. wagons with pojiol bodlas. 

1 2000 lb. pawl money wagon. 

14 3W tcTta^kT^ IkJtaJduapta, bodlos. 

4 3It ton tracks with platform and stake bo di ce. 

2 S toa tracks with pUtformsaad .take bodlas. 

This order repres en t s an «ivestment in G V Electrics of over $100,000 00 
Over 100 other public ubfity corporations, including some in Manila and 
Rio de Janeso, use G V Electrics and many of these are standardizing on 
the G. V product. They can safely do so, for money can buy no better 


GENERAL VEHICLE CO., Inc. 

STOSS’ Long bind City. N«w York 


United States Standard 
Motor Truck Tires 

arc the most easily manipulated 
tires in the world 



—then This 

— and your Tire is off 

GUARANTEED FOR 

10.000 Miles of Service 

fsmMHnns! upon tUs rJm — being —d fa one y— r 

UNITED STATES TIRE COMPANY 
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No-Rim-Cut Tires 
10% Oversize 

Cost $1,000,000 

It has coat at least one mOUon dollars to perfect the 
Goodyear tire. 

It is costing us still one hundred thousand yearly for 
research and experiment 

That’s how Goodyears won top place in Tiredom. 
That’s why these tires, after men hare used two million of 
them, far outsell all others. 

What You See ” try ' acdr 

You ran «■ that N >■ Kim-Cui tire* make In pro raw thru* ihmg, we've warn out 
run rutting impouihle Tint • an enur- hundred, of tire, on tc«ting machine, in 


da}H Id s calendar year A bom, to tsks 
tb« borne an ■ unit. must he fed, boosed, 
maintained nod cared tor daring tbe 90S 
days, but to get him earning capacity, ex 
ceptlng tbe ununoal occasions of a few 
bumbo* or night work, them should bn a 
deduction of fifty two day* tor Sundays 
nod l> fur holiday* (01 days), leaving 304 
effective day*. This U actually a reduction 
of 18.7 iwr cent or ITS. Further, for Illus¬ 
tration, a large driyt*e btwlntwn of Just 
2U) boree* roust, of oourse, have from 
four to nix driving horses for tbe use of 
muuugcr* nnd foremen In properly direct* 
lng the work There are opera homes or 
idek homes, which would bring the total 
of tuipmdnctlTG horses up to about 20, 
that lx 10 per cent Now, these driving 
hones munt be fed and cared for. a* well 
a* the idek horses, and thin takes off 10 
per cent more from the 831/3 )ier cent 
left which would leave exactly 7(5 per 
cent Therefore, If It cost*, an It does at 
present, $1087 per month to feed a heavy 
draught hone, and there are 200 horses 
In the stable It means so expenditure at 
lirenent prices for oata, hay and other 
food of $3,074 , and to I • ■ ‘ - 



r tessa^sas-l 

PanamaCanalj 

A dcM*KJ lt-day awm. cafe* , 
atthaP.aaamCaa.I.Ha'w' ; 
•ad Jamaica, by the 

S. S. “Victoria Lobe” 

Leaving New York April M 

A few foJete t e m me left 
Com 9148 Up—Book Now 


Imperator 

Sa«hw haa. MmAwa aa Aw amUn 

PvMfda ImUmYrniUmrai 
| N addib oa to d misdllha aw. fatom.cl 

mat R to Ca A ia a la cat* RnliimS, 
BaS Ream. Grit Roam, Pratt Dtatof 
Room, Pompom, Bmh ud Swmmmg 
Pool, aad a Cymamm. 

Barit ROW far Up laavh* Jam 7th 


Sommer Cruises 

UtULmmioftktMJmtktSm 



JAMAIC Aandthe 

PANAMA CANAL 


a a — r-JH 

Dope 

1 1 iM 41 1 o i.- o ^ i ■ i v 


9 Months* Rent Bon 
i TRANSITor LEVEL 

For Eegfaeew or S uwjm 

wsimw 

A.3.ALOB ACO.gX70bva$t.$tUah,na. 


an he puts hi* own time In, perhaps, work 
lng fifteen to eighteen hours per da), he 
U saved manager*' aalariea, bat Is that 
„, _ an Intelligent way to run a trouble™, and 

MA SON’S NEW PAT, WHIP HOISTS l* not th« Important tmolness of tnumport- 

lng through the streets of a city like Uos- 
Maa ri ara. d Ar youtt T W MASOff ACO^la*. ton oillllons of doltgri’ worth of costly 

_ _ f niHm, At,m,A _goods and the largest amount of wool 

handled In any city In the world, with 
the inaslbla exception of Liverpool, worthy 
•***'**■■ of a imslUon that will permit at least a 
0 to in per cent return on capital actually 
^jw'jfcvjn'y PgtHMiyaMr.how | u vested, sod a few boor*' release from 
S»SiS&siKw—JgSi hiudneen caret for those employed In thta 
most responsible oelHngr 

G YROHEEL 


SPARK COILS 

AND THEIR CONSTRUCTION 


■m$(a,Aa,MHsaW»WbmAT.q» 


Mvi.r.i \ s Stkki. lii > \ rsr a s r Si s h 


S Two Hnndnd Par Cent luereue I*If?_ 

the Motor lYudt Ipdwby 

W *w ftS* CJ isK fsil r r ,IR Commercial Table)# Committee of|otD 
A I he National A aao dtftoa of Antonio- 
»*? £■*■?■■ *■* bile Manufacturers hai jgat lamed oofl 
ffhoma CO. m AM, statuses on tbe gruwtb of tbe motor trui 

--:-———~ —~— Industry In 1013, and it* probable growt 

during tbe present year Tbe ontpot f 
1012, as reported by ltd oomp an l ea, wt 


00 bomput^gaOfiAM riportad Cop $ 

n mrnmm mm-mmmrn «p t» t*» r MU 
i«M0 m 
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Motor Truck Researches at the 
Massachusetts Institute of 
Technology. 

Tn the Editor of iht* St lEicrtric Aurucas 
K euurkM by Me John Hltcbln, Jr In 
tbe March 2WL bwue of thf Hnssxirn 



CRUDE ASBESTOS 


DIRECT FROM MINES 

-rase AMD I R.H. MARTIN 

Asb—ton Wbro oma.r rmsoMsc , 
— 5—SlJ Z2S Irulwiy. tn Tok 


Overloading the Motor 

By John H. EortU 



hide, but n driver cun always know when 
ho la exceeding the safe limit In tbla re- 
upset, while overloading la often done un 


atom know accurately the weight* of the 
commodities which they transport on their 
vehicles. When home* were used this 
knowledge was nnnecasaary. for the be¬ 
havior of a team always shows whether 

————————;-the load Is too heavy for It. 

Nrito PsrtaUs Parisr Lsap A motor track, on the other band, will 
~T JiTr- !■> — Ileji «t>- move a load a tun or more In excess of 
'TTliJrCTTV *S its rated capacity without showing the 
Cw TCp Ass »Jh jigis.psJ r' leu terrific itrnln to which It 1* being anb- 
ICLfawsT 1 *^ WMthsWA>>w Jocted. This strain wUl soon tell, bow 
^unMSkBI«SSU Brer, and fmiaont tripe to the repair shop 
4121 Cfcww fc* cthns Inevitably follow 


package or nnlt that Is loaded or 
In some cases weighing platforms 
whlcb the loaded truck can be run 
available, but then the tendency wool 




The Diamond Rubber Company 
of Akron, Ohio, wrote to the 
Ingersoll-Rand Co., Easton, Penn, 
as follows concerning their Ad- 
dressograph Equipment: 

“Our largot day’i work with the two 
Addreaovnoh* we have, on circular 
work, ran a little over 42,000 addresses. 

The largest day* work we ever had 
before uang the Addreasograph, 
was 21,700 addrena by 26 gels." 

A Complete Address Per Second 

The Addressosr&ph enables your inexpenenced office 
boy to address all classes of mail matter and forms, such 
as statements, checks, record cards and clock cards, 
payroll sheets, etc., at the rate of 50 to 60 per minute 
It is a mechanical impossibility for the Addreasograph 
to mike a mistake. Each address is clean-cut, accurate 
and looks like the best typewriting. 

A Modem Card Index 

The Addreasograph is more than a mere address¬ 
ing machine—it is a complete card index system. 
Tne address plate can be equipped with printed form 
proof cards for keeping information ngnt on each 
address plate-vertical sub-dividing tabs can be fur¬ 
nished for arranging the address plates in any desired 
card index order. 

More than 40,000 of the brightest and shrewdest 
men in the United States profitably use the Addreas¬ 
ograph— many of them in your line of business Let 
us tell you m dollars and cents just what this efficient 
machine will save you. 

ADDRESSOGRAPH COMPANY 

S07 WEST VAN SUREN STREET, CHICAGO. ILL. 


„ .sST 
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RELENTLESS FRICTION 



W ITHOUT lubrica¬ 
tion your car could 
run only about 20 to ?0 
times* its own length 
Friction would then 
stop the power 

As oil saves power, it 
follows that one oil will 
save more power than 
another 

An important ques¬ 
tion is 

Hluit oil will eliminate 
tin most dcsti tuttve Jmtion 
in you / motor ? 

Motors differ. Differ¬ 
ent cars demand different 
oils. 

Only oil of tin very high¬ 
er t lubru a ting qualities cati 
properly pro tut the moving 
parts . 

Only oil whose “body,'' 
01 thnkmss, n stated toy out 
feed system tan properly 
reach the fttiturn points. 

With suth an oil, practical!} 
your only friction is the fric¬ 
tion of oil against metal 

You will find this grade of 
oil indicated, opposite your 
car, in the chart printed in 
part on this page 

The recommendations in 
the chart were arrived at after 
a careful motor-analysis of the 
cars named. The oils efficient} 
has been further proven-out b\ 
practical demonstrations 

oj h lur M narlimp rjlnrmi J rur mtlr f mu i 

pat Mi- prua/n 

bekT' of the . imcqurn ea rr I 



Carbon Deposit (excepting that due to 
faulty carburetis n mil gaaolme lomboauon) 
It commonly attributed to tha quality of tha 
lubricating oil Quite aa often the fault I tea 
with thi oil 1 “iu(/ 1 

In iome motors a ligbt-bodiad ail mil 
work to ■ freely peri the ptaton nnfi, into 
the coinbuati n chamber Lubricating oil 
naelf u a hydro tarbon product Carbon can 
Mur be wholly filtered out When the oil 
worki freely into the rioted lombumoti 
ilumber tarbon depont It hound to occur 
An unnereasarv quantity of the ml u 
consumed lgniti in trouble, and m time, 
“knocking of the mutor multi 



Another common mult of faulty hibrira 
don ia ocorod cylinder waUa 


How it ruins automobile motors. How the 
remedy must be determined. 


Or it may be earned by too light a 1 'My 
In that [lit the oil fada to carry through to 
'he end of the puton atroke 
The puton nngathan rub directly againat 
the walla In time they break Scoring and 
atimtihmg of the cylinders will result Hisi 
ing of the motor followt 


T O amid there trooblea you ■ 
od of the r 
and of currett “ 

There la only 



3 


A third retult of wrong “Mr ' of low 
lubrtLating quality it worn wrist-ptna 
Phil tr ■ ible causes a dull, metallic knock 


t grade of Gargoyle J 


arl 


ahaolutely 


wear it ta lied e ther by the low lubm atmg 
quuhti if the oil, or by an < tl whoae “*e /i 
it tin tdiptrd 11 tlie lit if the heaniq,! 

I lie h trings in different in it rs differ 
Widely I r I roper lubntatn a they require 
uila if different * ‘As fi • 


(1) He greatest Itntc power effiuenty 

(2] 1 lie ainnoiheat operation 
(1) The ft went re] air trnuhlea 

(4 1 I he 1 iwett operating t nt per nule 
(1) Ihe longett life ti your motor 
(6) The greatest att imd hand value 


T hate here dtttuated lubru atum - 
tonoderable itturance You 
re shout the hsaia f ir 


in n levult it loaa of com 
eacupe of the explosion 
1 hr >il s it tuil lubmatuiK qualify play 
III P irt in this I ta I be escape it altnbii 
t ihle wh lily 1 1 the oil a iniorrett “Aa£ 
Wul, icrtain ty)iet if puton rlngi a light 
b idle I ml forma too thin a film around the 
ring Lost of tompremon, eacaping eaplo 
turn, md re lured power reiult 

There is n > plain symptom by which tl ia 
estate tail le diativcred— ither than tin 


w: 


We are depended upon ti 
lubricating requirements an 
oils that meet them 

Out , lirulrlr tntluJti thmmsamh a, 




Mobiloil 

A grade for each type of motot 

The lanoui grade* of Gargoyle Mobtknl, refined and filtered 
to remote free carbon, are 

Gartoyfc MobOrf “A" 

GaryoyU MofaOdl “B" 

GATjoyU MotM **D” 

Cfpyto MebBoB **E” 


W, t«p* Me Muauuj «i n il qf 
umrUt basing naval paufcq. f 

Wt tnppiy praelltally 

*, ,apply Me amplamjk 
military puuueri 

OtnJt qf tit knot fait « 


i problem, rath season we 
carefully analyte the motor tnnatruition of 
every make of automobile 

Baaed on thia analysis and on practical 



If you tut a* qt! qj !ru a 
qf Iqqutr luSnratiug qua l it y at am that ■ 
undid, aaatfqttary JnttHa, amqmqtiamS 
turn dtpanf, lajiq/pawtr, amjulhmmlrmtuia. 
lamagq man muit ^ 

In buying Gargoyle Mobilo.1 from Mae* 
it ia nfrst to purchase a full barrel, <4ffl|hi 
barrel or a aealed five-gallon, or one tiPef 
ran Make certain that the name andtoto 
red Gargoyle appear on the container 
A booklet, containing our complete <4* 
and pointa on lubrication, mil be mailed tfp 


| 1 Correct Lubrication 1 | 

[wtcacl HawT! I .twv.1 I \ 


lupply tha i 


VACUUM OIL COMPANY, RocKatet, U. S. A. 


m thpMpimiqtMm mpU 
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Safety in Travel 

More glowing tribute 
cannot be paid the ac¬ 
curacy of the modern 
watch than this—m all 
the complexity and im¬ 
mensity of railroad traf¬ 
fic hardly a single life is 
imperilled, or a dollar 
lost, because of imper¬ 
fect timekeeping Re¬ 
membering then that the 




Ijiamiltottlflatck 

C-J < 1 Tit Knilruut Timthteftr tj Amtnta * 


is carried by over one-half (56%) of the railroad men on American railroads 
where Official Time Inspection is maintained, it is only fair to assert that the 
Hamilton Watch has played no small nor uncertain part in ridding travel of one 
of its greatest dangers—danger arising from inaccuracy of time. 

Trains are dispatched on Movementsonly are$12.25 and upward. Com- 
“hair-line” schedules by Hamilton time—because plete watches, certain sizes, are $38 50 to $150 00 

Hamilton time is “travel safe.” Ask your jeweler about them, also about fit- 

Hamilton Watches are made in correct sizes for ting your present watch case with a Hamilton 
men and women and sold by jewelers everywhere, movement. 


HAMILTON WATCH COMPANY 


book well worth reading if you are thinking of buying a fine watch. 

Dept. A LANCASTER, PENNSYLVANIA 


The very essence of efficiency. 

The 

Vest Pocket 


KODAK 



Right as a watch in adjustment and in the refinement of every detail. Literally 
small enough for the vest pocket, yet takes pictures i §4 x 2 inches, and of such 
perfect definition that enlargements may be made to any reasonable size. 

Has Kodak Ball Bearing abutter with frii diaphragm stops, meniscus achromatic lens, Autotime scale and brilliant reversible finder 
Loads in daylight with Kodak film cartridges hr eight exposures. A fixed focus makes it always ready for quick work Lustrous black 
metal finish. 

Price, $6.22 


EASTMAN KODAK CO., 
ROCHESTER, N. Y , The Kodak Ctty 
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1 lectncity ind electrical comforts—once called 
a luxury—are becoming i necessity m the average 
home 

^nd while the climbing cost of other necessities 
is putting them in the luxury class the falling 
cost of electric lighting is making it easier and 
easier for us all to afford it 

I ook at the C h irt—it is based on Government 
figures 

I wenty five years ago electric light cost ten 
times as much as it does today Seven 
ye irs ago it cost three times is much 
as it does today 

All this has bten effected by the pro¬ 
gress and inventn entss of electrical 
manufacturers and by the enterprise 
and improved service of electric light¬ 
ing companies 

One thing alone—the development 
of the tungsten filament as used in 
bDISON MAZDA LAM PS-has 
subtneted two thuds from the former 
cost of electnc lighting Still another 


economy is effected by Holophane Reflectors, 
which avoid ivjste of light by scientifically direct 
ing it to where it will be most useful 

1 dison Mazda Lamps give you three times as 
much light as old-style carbon lamps from the same 
amount of current Put them in your home and 
you can have as much light—and even mote —than 
old style carbon lamps give you and still sa\ c enough 
current to operate some of the delightfully con¬ 
venient electnc devices shown below 

Electrtc JVtnng Costs Less , Too 

You will be surpnsed to find how 
little it now costs to equip your home 
for all these electrical comforts The 
walls will not be marred Your near¬ 
est electrical dealer or your lighting 
company will direct you to a good 
electrical contractor Ask them also 
to show you the various sizes of 
Edison Mazda Lamps and the many 
electrical conveniences for the home, 
beanng the G-E trade mark. 


The Guarantee of Excellence 
on Goods Electrical 



GENERAL ELECTRIC COMPANY 


The latest Electrical Manufacturer in die world ***** wm- 






























THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 



NEW YORK MAY 3, 1913 

["•SSHfGSSr 



















SCIENTIFIC AMERICAN 

FmmM IMS 

NEW YORK, SATURDAY. MAY 3, 1B13 

iufinff B5d.3T!SPiS? 


4 .l«. .pi .0.^0, p^bU^tlou 


Mun n A Co, Inc., 3 61 B roadway, Now York 

Ihtttdlt* ^<*1 l« majra ( 


The Human Factor in Safe Transportation 

N l»TM I'l Il'*l AMtlVJ I III* until} excellent de- 
\h-cs Unit nr. Mug provided In secure safety 
mi Minrliiiu railways nud the improved cm 


In tlie number of ntilwuv accidents ns yours 
II iHirt IIiIh oun lie explained New conditions 
Ion nin li iih lnm-ast-d siieeds and weights. 


rallH and roadway an not always adeiiiuiti 

Hal then la one tm|mrtnnt roapeet In which there 
Iihh orin llttu progress namely the rex|NillHllilllt) of 
tin- Individual emplo.ee Tn>da) It la Die human factor 
that la luoal engrossing In any dlacuKalon of nafety on 
American rnllwav lines. The detlclenclea of the human 
Ik-IuK and ee|ietlnllv illnit pt>raoual rca|injmilillltv hare 
been <ih!iiIIIIhIi«mI In ninny eolllHloiie iiihI derailments, 
nml III iiiiiiiU<rleHH minor acildonts Tide hua heen 
rosllxed I>) |>|« rulllllt otthlule. Hj them the ipieatlnn 
|h oflin cuiiHldored om of dlsclpllui only In wlilch 
I heir elforta have la>en weakened hv the Interferi ueu 
of lalior organisations and eoiitrovindin that set mod 
nierelv questions of dlaclpllno lint It la now ronllxod 
tlmt hv alliuulnllnit Imllv liltiul Inlireet nml reaiamal 
lilllty ou lilt isn't of the eiuploveea, rnllwav oiarntlou 
can lie made outer and IrallU call la carried on by the 
coiuiMiiloH l hem wives more ccoinniilcnll) and ovis-dl 
thrasly 

Indeed, the matter Iihh a dlallnci ccomimlc louring 


agi to prn|ierty $.B.II7N,7 Id. nr 1 ilN per cent of the 
gross iurnliiKH inukliig a gniiul total or marly ftXi 
(MHi IMMi or A11> |ier emit or I he groan i urn lugs, Thla 
stands for grot* wnate nml eeuiiiniilr liuith Ionov and 
the further Inveallgutlon la iiinilo uliiiig Him IIiich the 
mon la 1 Ula u)>]>nconl Willi or vvltlioiit coatlj ilamage 
mil I a the rallwn} may III isirt coiupviisnli Iht sufferem, 
or by accident Inanrance or Item 111 naaoiliilloua the Imr 
deli may be illatrlhuted In the end It la the public 
that piivo either III dlmliilohcd earnings uml dividends, 
Imreusi-d tranaiiorlnHoli rhargeo, or lucrenaevl promt 
um« or assessments. Furthermore, to the rullwuv It 
■elf the loan of life of a callable vmployee In ut leant 
a temporary illolm-allim of tin machinery or traanpnr 
lallou, requiring remljustnieiit Hint may Involve morn 
or leHa lime und ex|s-n*e Ah 111 other Induatrien akllled 
rallwuv cmpInvooH are no lean an uoml than material 
eipilpmilit and lh«y Hluaild Ini conavryed with even 
greater can 

The problem of nafety reaolvea ltaelf Into the train 
lug of etndeiit employ eoa and their coiiacrvnHnii when 
once trained Toward milling thla end there haa 
been within a few yeara, a dlatlnct toudeiicy toward 
Improvimeul manifooted by a oplrll of eo-operatlou lie 
twi>eii oiicTHtlug oftlclalB and employees, and a study by 
the lutti r of condlllona that will secure greater aafety 

11 Iihh laau brought to the attention of the employees 
wllli Ilium force that they, rather than the presidents. 
Bupertnti ndents and other uflMala, were the ones to 
saffer In nnldinta, tlmt while stockholders might pay, 
It wan the m.n who wore killed and their families who 
were loft lu hi rationed circumstances, that the rail 
roada formulated rnlen and operating conditions to be 
observed, and that under no circumstances whatever 
for real or fancied advantage to I be company did thay 
desire anv chances takcu that might causa the slightest 
possible mishap. It was shown lo the railway em¬ 
ployees that must of the actblunts oa railroads were 


rules, and MgUgeuce 

lor example, such trivial matters as projecting 
nails on platforms, or more particularly on breksu 
cleats from freight can thrown along the track, 
are annually responsible for a large number of 
serious Injuries to railway men, nud live slightest 
amount of caution in this resjiect would save 
many thousands of dollars loss in wages, not to 
mention suffering and serious Injury Again, failure 
properly to pile ties, lumber and other material, to 
close galea, to remove objects In train yards over which 
n freight brakeuian might stumble In the dark, to lllu 
minute the Interior of engine houses properly, and the 
lark of olispnanen of a thousand other points at good 
house-keeping and maintenance, are responsible for a 
list of casualties that Is striking in Its aggregate. But 
such misfortunes II may l»e urged are small and bear 
little relation lo the large wrecks In which a score of 
IsvNsengv ra tuny be killed or Injured The same oondl 
lliiu holds lu Hie direct problems of operation The 
trainman ntny not take I be trouble to go beck far 
euough to protect the roar end of his train, the engi¬ 
neer may think he can make time liy taking track he 
la mil i ntHied to ths track foreman may consider a 
certain section of line with lm|ierfcct ties or jioor sar 
facing will answer, while uuHutenance-of way officials 
may consider short cross-overs safe, though reallxtng 
the slaved of the regulation will be exceeded In lstaring 
them In other words, Ifllm employee Is urged to see and 
remove ihe projecting nail un the plulform. Increased 
safety for him and his fellows Is provided, If the brake- 
man will go hack sufficiently to protect the rear end, 
whether It menus a lunger walk nr delay of the (rain, 
until the engineer whistles to colt him back the lives 
of imssengers nisi employees alike are safeguarded, If 
the track master will avoid unsafe cross-overs at speeds 
which he knows will lie used, there will be n corres|sind 
lug gain lu the safety of (lie system 

Obviously this Is more than a matter of discipline. If 
tlie personal Interest of each employee enn be aroused, 
then ii great slep forward Is taketf That this can be 
done anil has ls-eu done Is ahown by Ilia Improved 
record of a number of roads where so-onllcd safety 
committee organisations have been established. These 
safclv committees are formed of reprewiitatlviw of each 
linos of operatives and certain operating officials. Tliev 
cam UU a cnmpnlgn of educuHon and InapeitliiiL call 
lug attention to the rules and liudstlng on Iholr strict 
obedience, urging the employees to reimrt any and all 
ciiiidltinua that un lu auy way dangerous, nml to sng 
gral means for safer and better operation They also 
urge Ihe employees to eliminate from Hie service those 
whose conduct Is llkelv to produce loss of lire or Injury 
to Ibelr fellow workmen Such nafetv niniiiilttees are 
now orguutxed ou lines npresenlliig ov*r liulf of ibe 
entire mileage In Ihe 1 nil ml States and thev have 
rrwived the most euthuslasHc cianmendaHuii of the 
railway authorities, ns well as of (lie liitiratnto Oom 
merce Commhmlon. 

Another Mad Patent Bill 

E XOKIT the tariff nml the eurreucy, no sub¬ 
ject seems so attractive to the legislative tinker 
as that of intents 'Hie lalesi bill which seeks 
to Improve our paleiii system springs from Ihe fertile 
brain of Mr HCepheiis of Texas. Its object Is to re- 
cinlre clHsens of foreign countries who may apply for 
copyright regUtreH.iu ,,r for hltirs intent In the 
Imlted States lo iny the some fees and to lie subject 
here to the intent ami copy right laws and rwilatlow 
of Ihetr own government. 

Aifinrently the iiracticc of law la not complicated 
enough for Mr Stephens. lie wonld require patent 
lawyers to follow not only tbe Intricacies of onr own 
stamina, but to ncnulre nn intimate knowledge of all 
foreign patent practice ns well Tbe judges of oar 
federal courts would have to Interpret foreign patent 
laws and to apply them la thla country, although they 
have dHAculty enough In Interpreting and npplylng oar 
own. Tbe 1‘stunt Office would be required to keep On 
elaborate set of books In order to collect taxes and to 
on fores other burdensome regulations. 

Fortunately this spring madness Is not likely to ho 
taken very seriously Inventors have reason to hi 
thankful that tariff reform la Just now engrossing Isgi*- 
latlve attention. 

SofrtRf New Torfc’a Pier Problem With &• 
Model Beeia mad tbe M<Hn* Pictare 

T ub P*er problem of the North River haa veWd 
for some ysara both the municipal dock ax part* 
and the army aegtoeen. Both bodies kora 
taken opposite views oa to the propriety and TlrtiW 
of lengthening the berthing sptcra for gnat traijw 
atiantie ex press s te a mers . Mew York had hanky *&§' 
than ***** a group of spteodtd Men an tig) tact M 
dlsmrered that none et them was tong auoogb foe K 
-oiympto" or for bar sister ship, which wia 
the 'Tkaate." When promised that plan of SMff 


faBWtory at War groat** Bp' % taa*W^r. 

retewdsa of two of w'af*. feeka fo'% fltotera «*• 
tion Cselac Castle Print, «tW«w Mr* atm*. \ 

Store then, tbe dock aellwltlee of the port add 
other municipal beads bare OeCaRtead where the j*u*k- 
liwd piers should be trail t, and the time gttewed hr the 
Secretary of War for the coottnoanos of the temporary 
extensions referred to has about Make ts an end. What 
has appeared to be a critical stage to toe situation fcM 
recently been relieved by the announoament that the dtjr 
of New York la now ready to start work an new dare. 
With that understanding, the War Department htis 
permitted the temporary extensions to remain a while 
longer 

Ihe present Chelsea piers bound cm mm tide the 
narrowest section of the North River, end tidal con¬ 
ditions have been radically changed there to the course 
of the last few decade* by encroachment* which have 
tended greatly to Increase the force of the currents. 
Tbe dock authorities of New York have held that the 
100-foot temporary extensions to two of the plan could 
be maintained without adding to the dllBctildes of river 
traffic. The army engineers hare maintained other¬ 
wise. At this stage of the controversy the Chief of 
Engineers of rbo Inlted States Army turned the pea- 
xle over lo Naval Constructor I> W Taylor, I H X 

That dlstingulahed authority looked upon the prob¬ 
lem largely as a development of tbe phenomena of suc¬ 
tion between ship*, and he arranged tbe basin to rep¬ 
resent on a reduced scale the flanking shores of the 
river with plum of suitable proportions. He sought to 
determine the soctlonal Influence of a great Utter ap¬ 
proaching and leaving her dock, both upon river traffic 
end upon other vowels lying at their piers. In order 
to make records of all of the disturbing Influence* 
crested by express steamers ranging In slie up to * 
thousand feet In length, moving picture cameras were 
employed to catch every movement. Data hare been 
obtained of the utmost value, aud tbe problem of 
further extending the Chelsea docks has been thus dls- 
isised of What would have continued to ha a subject 
of discussion hits been hel|>fully aud suggestively set 
tied at a very moderate cost. 

Apart from Its local character, tho manner In which 
this question has been brought to a focus nisi analysed 
through the medium of the model hastn lias a nation 
wide significance. Encroachments niton tlie tidal Itaslus 
of many of our ports and the Immediate demHnds of 
Commerce have caused Improvements” to be made 
which, later oh, mav lead to troublesome conditions. 
Just s» current velocities in some parts of New York 
hnrlsir to-day are eigbty-udd per cent greater than 
they were years ago These changes add to the dlttt 
i-nlties „f river Iralfic nml the cost of all towing that 
iiiiisl 1st done ugalust the sweep of the tide, riere, of 
eourse, of nullable proportions mnst he built for ocean 
liners no they grow, but they should In placed where 
tliey are least likely to disturb the regimen of the 
•"team seriously When these question* arise hereafter 
the model basin will he able to guide us more iutelli 
gently nml will safeguard oa against mistakes which 
may luimis-r harbor shipping In the yeara to come 

Reliability Requirements and the Coot of 
Electric Power 

M ANY factors enter Into the economics of elec¬ 
tric power production For tbe liest economy 
It Is, of course, desirable that the load be dls- 
t titrated ns evenly as possible over the twenty-four 
hours of tbe day Hence tbe low chargee for electrical 
energy during the daylight hours, to plant* whose 
main output Is spent for lighting purposes. But there 
are other factors whore Influence 1* more difficult to 
gage lu actual figures. Thus Dr Bteinmete paints out 
that the cost of power depends among other things 
upon tbe requirement of redaWUty and continuity or 
service,» requirement which varies greatly in Iraport- 
auc* from oatw to owe, 

A breakdown, even of a Aar moments, to the elec¬ 
tric power plant which sunpfap a Jgfga city with cor¬ 
rect for lighting, running elevators and so forth, win 
not tgvly cause great InceuvewleRc* and annoyance, bat 
aay, to ■ crowded theater for example, bring pdUc 
and disaster in tta train. The case is somewhat differ- 
«Wt u regard* the pewer reppiy to focqirire , railways 
*nd simitar institution*. Hera a few pi&tee' (ngk- 
dpw» la no doubt * Chap of fom, but not oomparuMe 
In Its results with * tenure ntwodtog over twenty-four 
hofou, auy Then agate, to certgSa <*se« a sbst-Sowu. 
aferu • fraction b# a tttohte *my mean grant pm- 
Xi th* current to cut off th* fo*MM to wrteto ateefev 














. " fiim '’•fM* W«t«. fimate of Dm 
iMWmAiM * Wolff. Mb*. iW cm Dm 17th at 
at the age of 79. His fir* opened lts yards in 1960. 
W&y Won designed (be origtoal White Star ships, The 
»nuU" ud Uie‘'Oo*aaie” wot* buiK by this llm. 

The lnlW PatnL-In conjunction with the British 
steamridp "BeoUa." the revenue MMer “Reneea" Is 
(Mteriiteg Um mMttMtk it(MuUp tones is searah of 
tesfama aad other miw to oreaair trarri. The 
revettne cotter carries a powerful wireless sat with which 
it is warning approaching passenger vessels of the pree- 
•noa of tehees*. 

The “AoKaato,” the latest giant liner of the Cunard 
Company, wh tomofaed April 21M oo the Clyde The 
tagtb of tbie vaaari U 901 feet, breadth 97 feet, depth 
Bom ksri to boat deek 02 feet 0 too bee, and groaa ton¬ 
nage *7,000 tone Her eeUmated spued Is 33 knots. 
Theta will be aoeomraodations for 3.300 peeeengwn with 
a errw gf nearly 1,000. A description of thw vessel ap¬ 
pealed in the Bciatmnc Aweau am Bupplbkemt of 
AprBaOth 

Fregreas aa the Psassts Canal —On April lit thorn 
remained only about eight thousand linear foot of tho 
Culebra out that had not yet rnaehod grade in aome 
parti. At the praaent rate of progress it is oatunatod 
that MOO.OOO oubin yarda of material may hu removed 
by October let Work with ateam shovel* will then 
eaaaa and dredges will be mod to remove the two or three 
million cuhto yarda remaining Thu amount will no 
doubt be inoreated by alldea A record for iteom-ahovol 
output was made on March 29th, when flvo itoam ihovnle 
removed 11,343 cubic yarda of material in a single day 
from the Cuearaoha illdo. 

Uaneaal Type af Dtesel K.sflwe —Probably bnoging 
tha true Diesel engine for aeif-propelied road vehicles 
at leant one ilep nearer, J Bukh, a Danish inventor, 
has developed an engine of that type In whiob the 
compression u variable and which dispenses with the 
usual compressed air starting apparatus In Bukh’s 
engine, there is an auxiliary combustion chamber In 
the tyllnder head mntrollod by a valve When starting 
the valve is opened, thus lowering the compression to 
approximately that of the ordinary internal-combustion 
engine, and after the engine has taken up its iyole of 
operations the valve is closed, when the engine than 
operates on the Diced principle 

Italy U Promote Agrlraltaral Tractor Competition. 
Now that so much attention is being given motor- 
propelled farm apparatus, additional interest centers 
In a competition for agricultural tractors which is to 
bo promoted by the Italian Touring Club, the llalmn 
Federation of Agricultural Associations and other 
prominent bodies. Tho Italian Touring Club Is the 
moving spirit in the venture and is located at Via Monte 
Napoieone, Italy The events will take place at Parma 
and will inoludo an international Held competition of 
motor apparatus for tho cultivation of land, a national 
competition for internal-combustion motors and an 
International competition for Internal-combustion crude 
oil agricultural engines Entries should be addressed 
to the Italian Touring Hub. 

Bettordmm’s New Harbor, which is rapidly nearing 
completion, will be the largest art! Hoi al harbor in the 
world, the water having covered 768 acres It was 
in 1907 that the municipality voted its construction, 
and work was at onoo eommenoed on those portions 
lying without or beyond the Maas dyke As for the 
polder land within the dykes, a law of expropriation 
had to be paaaed As soon as that was passed-in 
1911—work oould be eommenoed there aa well. Mean¬ 
while In the outer dyke portion a basin of 125 acres, 
of which 108 acres is 28 feet deep was completed 
and at ones taken Into use Indeed, as early aa 1908 
the irat sea-steamer moored there, do, as soon as the 
expropriation had taken place, work was eommenoed 
on tha portion within or behind the dyke. This pro- 
oseded but slowly at first, for It had to be done “on the 
dry,” aa they say there, by excavation, which ana only 
remove a maximum of 45,000 cubic yarda In a week 
{while dredging maobroea can in tha same time remove 
85,000 cable yarda) But than was no other way, for 
If tha water had bean 1st in by p i (r eta g tha dyke, ail 
the low-lying land behind It would have been flooded, 
so tha portion of tha poldar destined for the harbor, 
some 380 acres, had ftnt to ha loalaaed by a dyke that 
Joined to tha existiac Maas dyke at each end This 
hflw dyka Is 10 feat high and about 7,900 feat long 
Behind it la a raised roadway a feat wide, whan a 
rwflway is pl an ne d to run right along the harbor About 
LtOttitt) cubic varda of earth want toward oonatfwstlag 

■ *rth being excavated from tha 
ratoc stopped wash lit October 
eMfla waa at ttoa eat to work 
Drilhu offiha hUaa dyfcs that 
r km, thh htMtoiftotat, Item 
sMhh «h5sthtsrwork 
1gMf,' Stolid th. harbor 


Aa tuD'tollhggrtrt Caaatractlaa Cxpaattiaa will protv 
Ably be bald at Mtosina. Italy, la the autumn of 1013, 
In oonjauetlmi with the aessions of the Gongi-om of t^lvll 
Engineers. 

Amaadaen Financed by Amarieaaa.— 1 The National 
Geographic Society has granted 520,OIK) In easli to ('apt 
Roalil Amundsen for his coming expedition to the Arc¬ 
tic regions- Thus the financial success at the project 
lx assured The Norwegian Geographic Society has 
offered to raise 840,000 

The Upper Ira wadi.—A British expedition, under offi¬ 
cial auspices, is now engaged m the difficult and danger¬ 
ous task of exploring the little-known territory about 
the bead-waters of the Irmwadi, the great river of Burma. 
The expedition consists of two parties, one under Mr J 
Barnard, and one under Mr F V Clerk, and will bo In 
the Held for about 0 mou Lhx. 

Wood Sugar -The making of groin or ethyl alcohol 
from sawdust has been so restricted la England bv 
absurd regulations that the industry is seriously crippled 
Classen's prooeoi made use of the fact that sawdust 
digested with a weak solution of sulphurous acid under 
six or seven atmospheres pressure Is converted into su¬ 
gars with a yield of about twenty-live per oont Four 
fifths of this can be fermented Into dloobol if desired, 
but now the English are extracting this crude wood 
sugar and using it as stock food 11 cannot be cryslal- 
ixed for commercial tabic use 

Dried Potatoes as Cattle Fead.—Germany is evolving 
an ever-increasing number of potato products anil thus 
rapidly solving the problem or disposing of tho onoo 
enormous surplus of this crop A number of establish¬ 
ments in that country are now turning out quantities of 
dnod potatoes, in various forms for use in feeding cattle 
According to a recent consular report, dried potatoes 
do nut cause the forms of sickness that result from a diet 
uf raw potatoes Moreover, raw potatoes run he pre¬ 
served for only a limited time, while to boil the potatoes 
would Impose upon the •toek-raisor mom expense than 
the dreumslanoes justify Official tests have proved that 
the one third of strengthening food generally given to 
horses In the form of grain oould 1» replaced by ilr-md 
potatoes and such animals wuuld be kepi in uxiiollint 
oondilion 

DUdectrifytnf Silk by Radium Salts During the 
proeess of emnhlng silk the skeins Immune highly lire tri¬ 
fled and it has lieen the hshlt to remedy this condition 
by maintaining a damp atmosphere m the workroom 
This is, however, prejudicial to the health of thi workers, 
and may he avoided, aeeorduig to a wnti r hi < mmtu, by 
the very simple expedient of placing msr eai Ii loom a 
receptacle eontaimng a weak solutiuu of a radium salt 
The eleutrie eliarges issuing from the radium neutralize 
the electrostatic charge which the threads of silk acquire 
by reason uf rriulioii A similar problem in thi manu¬ 
facture of linen has boon solved somewhat diffenntly by 
MM I’aillel, Dueretet and Roger To disclecinfy limn 
during the spinning proeess, or tho stretching of the 
threads, they employ the s|larks of high-frequency i nr- 
rents, which are, aa is well known, nuii-injiirious to the 
human body 

Disinfecting Linen —la cases of measles starlit fevtr 
and other Infeotuius diseases it is highly important that 
the linen used by the patient should 1st disinfreted al 
once especially when the laundry work is dune outside 
tho home, as is usual in most modern cities Otherwise 
It mav become a source of danger to the persons handling 
it, or may lnfcot the liami>eni In which it i stored or 
earned Let Annul** suggests two or three simple 
but effeoti ve methods to accomplish this purpose Due 
of the host is to moisten with a weak solution of copper 
sulphato, the “one twentieth " This sterilizes without 
injuring, and tbs faint blue tinge left is removed by 
washing Calcium chloride is likewise effective but 
it amelia strongly of ohlorine, which is often objection¬ 
able In the Pasteur Hospital a 2 per cent solution of 
cresylene is employed to sprinkle the objects This 
completely sterilises in 24 hours 

Welded AJaadainm Jslats.—A German inventor, 
Otto Nicolai of Boon, dalms to have found an excellent 
method for detesting the soundness of welded jmnta 
In aluminium wire or manufactured articles, especially 
vessels and the Uka To see whether the joint is In good 
condition, all that la Headed ia to put it in water, 
and if bubbles of gas are aeon within the space of 
forty-sight hotox, this ia a that the welding was 
badly dona, and in aueh ease the sample will be sure 
to break down aoomr or later The gas given off here 
ia hydrogen Ha claims that a had Joist will give out 
by a 14 days' hamawdnn in water, aa the metal dis¬ 
aggregates, Vlfla In tha air tha time is eooriderably 
longer, ghaftrtlM to ante* before breaking down. Damp 
air eauaan lhafe&m to'iaka pUee in lass tune, as may 
be aa paa to^ vPto daatartli uteaafls than is great danger 
of the aharinfatoa hearing off and taking the shape 
of euttfate ttotM of Jgetol, aad when theca enter the 
digwsUr* degnaa thagf an flkriy to do mooh damage. 
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Aeronautics 

A Haw Baflaa a Dnrattaa Record - On March 23rd, 
Rene Rumpel mayor made a long distance flight in a 
tree balloon from Paris to a point near Kharkov, Russia 
He traveled a distance of 2,400 kilometers (almut 
1,492 miles) Rumpcltnayer was pilot of the balloon 
"Pieardie,’ whieh won the last (lordoivBeimett ram 
In that race he made a record of eIhuii 1,.(01 miles 

A Flight ham Dover to Cologne with a Paaaragrr — 
On the 17th ult Gustav Hamel modi a record High l with 
a passenger from Dover England toCologui Germany 
—a distance of 243 miles in 258 minutes M\e coun¬ 
tries were flown over and five showers wore eneoiintensl 
he*idle a hailstorm which was met in mid-ohanncl and 
suocssBfully flown through This son tho twelfth cross¬ 
ing of I be ('hannel by Hamel, who uses a HI Knot mono¬ 
plane The flight demonstrated the immense value of 
the anroiilane in traveling quieklv from country to coun¬ 
try without let or hindranoi 

Ufa Savtag Davies for Aeroplanes.—Joseph M ( mi¬ 
nor of Now York and Elmer It Conner of Port Rich¬ 
mond, K Y , In a patent No 1,057,221, provide for 
oomhining with on aeroplane a |>anu liute and a harness 
which secures the parachute while folded directly to 
the body of the aeronaut There is an independent 
belt adapted for attachment to the liodv, and cords 
connect the holt and parachute and there is a cord which 
directly connect* the peak of the parachute and the 
aeroplane This oord o|>craU* first to position the 
parachute ovir the body should the body fall, and to 
break after thi weight of thi InmIv is placed upon the 
parachute and after the pnnvcliiit* lias lux n positioned 
over the body 

Flying In Winter—The spvcre cold ahull prevails In 
Russia and the nHulling almosphinc conditions make 
aeroplane flights somewhat out of llu< ordinary in that 
country In spite of the hard weal In r Itu lm|>erinl Aero 
Club is turning out many viry good pilots al its Aero¬ 
naut ip Hcltool which has large ucrodrnmi grounds devoted 
to this punxiHP in thi- neighborhood of St Pi l< rshurg 
We may mintion a flight made by < apt 5 at souk tho 
thief of the w haul not long since Along with lu lit 
Golostov he flew as far as Sihuvalovo in Finland and 
back without alighting Al the ni mdrome there are often 
verv hard snowstorm* hut the pilots still kiip up thitr 
fllgiits, evi n tlKiugh thev are niiuli shaken up anil also 
blinded by tho snow wliub reivers them entirely The 
motor needs to bo looked afltr imistanllv, as thi ml 
tbukens up m tho greal cold This appiurs to lie the 
first tune m Europe that atroplnut flights have is-on 
made In such great cold so that the fait den nos men¬ 
tioning and is another proof that thi ai roplane will stand 
nearly all weathers 

A New Height Record —A month and a half ago a new 
height record of (IUK) meters wan mode bv M Perrevon, 
chief pilot of tho Blflnot school with a HIAnnt mono¬ 
plane fitted with a 1110 horw-powi r Gnome motor 
Ruing from llie aviation field at But al II 25 A M , 
Perreyon rounded the Held in great rir< Ins steadily rising 
until he bad reached a height of 5,700 meters (18 7(H) 
r«l) after which ht flew in a inorlv straight line in hu 
<mh-avor hi reach a still greater height After an ascent 
lasting almut an hour lie finally re lulled 0,000 meters 
(10,685 feet) The air was so char that he could see os 
far as Rouen a distanre of 75 miles and lie wn* also 
visilile from the ground throughout ihc whole of his 
flight Tim 100 blent of oxygen whu Ii he <amcd gave 
out and so he was obliged to di-M i nd at once He 
reached the ground In 12 mimili h from this tremendous 
height He was not troubled Willi dir/mins, os he in¬ 
haled oxygen—a thing which nmii of tin other aviators 
have done who have flown to such a gnat height The 
former record of 5,1110 meters (18 405 feet) made bv 
Garros In Tunis on December nth last, was Iveati n by a 
wido margin 

fln cra a ef hl Teal ef the Gyroscopic Control far Aero 
plains—On March 23rd at Han Diego ( al , Licit 
tenant Harold Geiger and iMwnnre Hperrv, son of the 
Inventor of tho gyroscopic compass and of I hi gyro¬ 
scope for stabilizing ships, both or which inventions 
are al present being widely used in our navy, mode 
a preliminary lest flight of tlurty-flvn minutes duration 
in a Curtiss flying boat equipped with Mr Elmer A 
8perry's new gyroeoopin control for aeroplanes The 
flight was tuooctsful in every way Eximnmenls are 
stHI bring continued, and tho final test u to lie a deliber¬ 
ate attempt to upset the machine while flying over the 
bay This wnll be a Government test, and if it is corned 
out sueeessfully, the Sperry gyrosnopie control will prob¬ 
ably be fitted to nil Government aero planes. Wo have 
already noted in these columns that this control eon- 
slate of a small gyroaoope weighing but 2)4 pounds, 
which operates the warping by means of a compressed 
air motor tha valves of which the gyroscope controls 
Wc understand that Count Zeppelin, in Germany, 
has also just brought out a successful gyroscopic control 
for aeroplanes, and applied It to a monoplam or his 
Invention In this ease two Urge gyrosoopi-s are usud 
to operate Uu aflerons and the elevator 






ttieni and Immersed tbiui In a bath of 
<11 tiu Unamllha who scabs! Him Iona 
and a supplementary boat of isukere car 
rim and wholesale and r< tall <WI<n, 
When the fishing Issrta arrl't at ibeir 
liomo lwrt I In snrdlms an* takin In I he 
fat t< ri when the' arc hehunderi illitem 
I< wrlcd and tin wii Into \ata if hrinc In 
which they iimiln fr«ra 10 to 40 mlnulea 
scuttling t< ttM.li Hire On thllr remit si 
film the Mine they art laid on grid* 
wlihli In fliu weather are onrriul to an 
optu lining taril and In bad weather are 
plated III recks mounted n earrlagii 
whkb art | bieeil III ibambtre traierued 
by a current if hot air 


tilling lha boxes with oil Bowing from a row of tap* 



flowh g fnm a row of taps which the 
operati r untruly with out hand while 
with thi ither ahe brluga each box In 
turn nndtr n stream of oil 

lhe 1 out's art sealed elthir by solder 
lug or hv folding and ptnchlng the edgea 
In the former cast the aolderiug Iron la 
tuullnu usly hi a ted hy a blow pipe aa It 


er furnishes the air blast for flttv or 
sixty flames (ended In aa many men In 
the newer factories soldering has been re 
I laced ly the more rapid and more he 
gltnlc peretlon of folding and pinching 
which Is larfonneil by special machines 
s i i feet It that the lid la hi rmetlcmll) 


Imiurllbs ft cm their exterior 
A curious and lmimrtant fact In the 
hi ilogs of the sardltie is the aoddenneaa 
with which them little flabea sppesr lu 
great tu^phen and subsequently vanish 
probably in c o ns e qu en ce of changaa in 


Parboiling the sardines In oU before boxing tb* 


workaMa asuHag aarifiu box* aoUMaf. 


oceanic conditions According to If 
Charles Rabot sardines appear in dense 
schools where'er they And the moot fat 
arable degrees of temperature end aalln 
Ity and disappear aa soon aa the water 
has been replaced by a current of differ 
eut character Unfortunately we know 
nothing of the physical conditions which 
the sardine socks or of the movement of 
various strata of water along the coast 
We do nut know whether the sardine pre- 


moderatelY salt water nor do we know 
the temperature and salinity of the sen 
at different season* depths and distances 
from land 

In Hritlanv sardines are caught with a 
cert leal ml from 1000 to 1 MO feet long 
and M to II feet deep which la support 
ed bj corks fastened to its upper border 
and is altnchod to the stern of the boat 
bj a coni seieral yards long As the boat 
mows alow ly against the current the ser 
dines are lured to the net by salted cod 
thrown on the water The net la made of 
thread no One that It la almost invisible 
and thi mi shea are of snob dimensions 
that tin sardines thrust their heeds 
through them aud are caught by the gills 
l net raised after a few minutes trawl 
lug some times yields sc'enil thousand aar 


gues good naulta m the hands of the 
Itreton fishermen but their rivals of the 
(•ulf of (lascouy and the Atlantic coast 
of *peln and Portugal prefer the circular 
seine which la mads by completely ear 
rounding a while school of Ash with a 
yeittcal net aud then drawing the hot tom 
of the net together by means of a draw 
string The greet lag thus formed Is 
gradually contracted by hauling In and 
the Imprisoned sardines are removed by 
means of binding Acta 
The circular seine is very effective but 
its employment on the Breton coast Is 
hardly practice Me sa was proved by ex 
perimeot stven years ago The French 
1 milters nevertheless would like to have 
it adopted In order to Increase the catch 
Home experts lecommcnd the Unoseonea 
net a floating cage of netting open la 
front and on top which la towed behind 
the boat and ontrspe the sardine* aa It 
advances. When the catch is domed our 
fleleat both openings arc closed by draw 
Ing cords The top is then reopened and 
the sardines art removed with landing 
nets * 

The French fishermen however, fear 
that ep Increase In the eatob wm lower 
the price, and they are rei octant to adept 
any Improved dovtcoj although the pack¬ 
ers require cheap raw material In order 
to meet foreign competition, partieoliriy 
thet of Opals and Portugal, which am 
many throw about M0CWO caret ef Mb 
dlnte open thp uwrhet The prohtau. 
therefore, la a &*m cue, and ftt flffti* 
factory soietk* *rfH require amnyr 
reeMoue frets bo» tides, heft** drie rib* 1 
POrtaiitiwfimtry Is safe fro* the dto*^ 































A Safety Automatic Train Stop 

pnB tin past war tilers ban Ihiu omlrr teat 011 a 
r live mllr stritch of lha Pennsv Ivnnln Railroad Just 
ontstde of MtlHburLh an automatic fralu sf i|> system 
which possesses nmn> |ailntB of conxldcml li lntenst 



Moll imstllon rhe present svstiw cimfinius to all tin w 
rcqnln mints and In addition claims an furl hi r udvni 
tage* that It rt quires no appliances ou tin roadwuv 
hkh might be damaged bj rolllrn, atoclt or that mU,lit 
11 affected by abut or hiiow and requires uo atiplbu u 
on the iindue which mb.bt bp earilod nwur bv a pio- 
Jed ton from the roadway Another Important advan 
logo It offers la that It can be made Inoperative below 
certain apeeda or tt will reloaae the brakea when 
the apeed baa been reduced to a certain value waking 
It unnoceaaary to couio to a full atop befon pr need 
log Thun the engineer In allowed to use his dlacre- 
tlon lu pawing a danger algunl so long as he nun is 
alowly enough to come to a dead atop the Inatant tho 
real danger preaenta ltaelf to him It Is will known 
that block signals are sometimes thriwn out of oidir 
by lightning and any disarrangement of the a}stint 
will reault lu the slum lug of danger signals I udci 
Much condltlnna It Is a decided advantage for the ingl 
neer to proceed even against the signals piovlded 



Instrument box earned by the ti 



(hi Hack which will m uli ill/ tli tiarsi f the relav 
H pirmlttlng thi c him I | hit t ill p ind hnak I In 
■ Ircult If ilealnd thi si 1st < I nnv be I sated hi 
Sinn plan licet sail It 11> fi in tli |d ui d making It 
ImiMMdblL I i i< i nergl/e I In ulav K until the train 
Ins tuut to II full stop I he s| ied>nu ti r A Is provided 
with contnils that an 1 1 aed at nnv spetd doelred no 
that a st |> can U. a willed If the speed la ]>w pro- 
vldid the inglnrer clows ilu circuit if tin s|asslomet«r 
by depressing tho Ley A lie may nla> ust this mians 
of rtlntslug the brakt when the spisd has beta auffl 
dmtly udneed 

\a the o|M ration deienda on the liiligrlty of the 
tiiMUlHtlon In tween thi tmdir awl lla truck h Is iieres 
sarv to pruvldL a lialutgc ditwl i 1 r thin Insulation 
This la acu mpllshtd Iv nuking Ihi It sulatlon In two 
shills H with a Met I lliti V/ lilwcill Thi sled 
plate Is madi a |>art f the dm It f the englm relay 
and Is so placed Hull ouv link in I hr >ugh the Insula 
tl m will r>b the relav H and iauai It ti ipin Hlme 




















































ir it ii llntter} Pit 1m conatantlv In >* lie* with 
if in m Jilnt* // and II mo that am kakagi 
inrent will muse nln\ f to )Mck up nml to i pen 
I / Ht signal lMlilnd TIh Imp I III lilt through I at 
< II und itlav f arnuuil the liwulutid JjintM. iurie* 
11K hi h detector if tin J Inis hut hIko ■« h path 
ml tin J InlH for matin iiimit In i«" the Hath 
■1 Im mi fi tin tin iuhmiki f the lmin In mm tin 
k It mini ft rolaj / Hill Im pined iiml Hltli.ragb 
n\ f ll la at 111 < in mtid I thi mil* resdv tn de 


Idol tlr nah tin. i I 
mu 1 Inrll \ h* i natm 
cii| Uit the tmcl Mil 


I It It l liul mil Hver 11 night 11 n *1 | I \ tin mil 
iiml It mi ati in 1 hi mnii ii tin at >md lit Hu hide t 
tin Ii uriii Inin lilu hind I tin \al\( hot ri linnlna tin 
limkinuftii thi malm Iiih la* ii hiiIi uiatlciillv ati inwd 
lilt rolrtt und t ilti* Hit Mil Ixnttd In thin box under 
I In aide of (hi lemkr 

An International Congnon on School Hygiene 

A ll tin hulling mtl iih him Mute lu Ihi Ttl n 
nut ulliai a> 1 iiui\ir*ltv f nile In this touii 


m nli d nt the t urtli Inti malli mil < man kh p *. ll 
lit alt ue In llufful tuaiixt 21lh t HHli lit ill 
lo a piellinlnnn HtHtilULPl Jutt l**uid It I*| 111 ti 
V Micro of the t ollute of tin < It t of km \ Ik i 
n tail m in ml if the rotigret.-. 

Mr IV o nil « n 11 m II a* I’riMlduil f tin I 111 


hi* work In Kngtand With the lid of Couit Arte la 
deieloi>ed the nxtn known an the * Blabr-Arte," 
later «u eoabinsd with that of Brian to tor* tfts 
Telefimken it} Mail By ootuc captive ho Boons to 

Mopport hla anteunw be waa la hi* earl; experiment* 
aide lo establish u Ire lam lommankwtlou over a dt» 
lance of twenty one kilometers <12 ad lea) Blaby Ma¬ 

li tered that the coherer in ue nature to lllffti'iaiaa Of 
IMteutlal rather than to variation* in carrmt ota a ft l 
and bmee to produce the maximum, effect It should be 
I land at the upiier ext remit! of the antennu A* BMfc 
n location would he Inconvenient be mudlfled bin system 
Iv adding a horizontal wire of eqnel length to the 
virtkwl hat for convenience culled Into a hells, rad 
I laced hla coheier at the ethl of thtu wire Prof Hla by 
also contrilmted lunch to the Inning of wire lev* tale- 
graph Hiquirnlim using lu the recelilug net the *}utoato- 
Ina mil with sliding contau ho faailllar to all wire 
low telegitpli operators which wau luveutod by hla 
aHMuciati Count Arm 

The Intractable Mtoeouri-Mtaatoaippi System 

I N onr front |wtge Illustration Ihla week we havo 
ntti miited lo preaent tn tabloid form noun HtutUttcx 
eoncemlng tin longe«t end In maiiv other limpett* 
UK will the arenteet rlvir svstim in the wirld The 
Mlsslwdppl Hlver In onlv uhout l V» mllea In lenctb 
and thi Mhwonrl Itlier lu well under 1000 mllea trim 
Its Mource tn the Kmklea to the point where It enter* 
the MlsslMdppI hot IIH total length tfa the lower Mia 
slsslppt to the ilulf of Mexico la 4 4)0 mllea. How 
thla compare* with the Urgent river* of other contl 
neutH la ahown graphical)! In onr front page llltmtra 
lion Kven considered ulmie the Mississippi River 
niuala In length the lungeot rlvir In Aida 

The heart of the North American continent drain* 
Into tin Missouri MlmtMHlptil sv stein Iwo IirthM of the 
total arm of the 1 nltcd State* I* comprieed lu this 
vunt fount 1 ahn|ieil llvir l«Ktn No wundtr thi* nior 
iniiiH liodv of water la dreaded when In Hood and vet 
the verv vsstnee* of tin lumln If drain* mitigate* the 
danger for the ihance or a combined flood ftom all 
the IriliutarleM if the river In remote V* pointed 
i nt In the report bv Col < Mcl) Townsend pretddeut 
if the VUwdxMlppt River Cqmmlndon la (he current 
Hi rrucviEMT the entile Missouri Miwtlwdpirf druinsgi 
urea rereliei II* water fiom the Half of Mixlin and 
It In the pn lulling wind that determine* whether a 
flwsl idiall 1 riglnute In the northweet the north or the 
7intlMa*f luirllon of tbl* grent draluagi Iwsli. 

What n fluid on thi Ml**liaflppl mean* 1* shown 
giaphlinllv by roraiieilng It with thi Niagara River 
1 tie total (11*0hurge thn ugh lUo Mngain 1* (*tlmuted nl 
JMHWO tnblc feet jut ueeond Thi avirnai discharge 
if the Mbwiwdppl Rlvii I* Hlliiagi cnhli feet of watir 
|ir ueeond III Him if flnxl thla la liureaHed man} 
f Id A record wa* e*tnl ll*hed last venr when In the 
vlilulty if the muuth f the Red Klur the aggregate 
dlMthaiae of the rivet anil the ctevB*Mca nmounted to 
over -’100 000 lulrli felt pir second Thi* equal* more 
than tight Niagara* 

■ our lllnMtratio. *- - ' * "* — 


Mn*w BniMtai, mi ouly ttm Wo<**reJ* Mttng 
voted reach up to Iter-muS 4* ****** pTbaMe 

• must la btart m a * fcto faftfe vtio «*4a «h- 
aamttoM at BC Chart*, Ma, flu* Wwaga* to Octo- 
,jbrt im a* M totrt d that tht grant** iiimiwii 
dtooharge was 24 coble foot p*» thewMA «M*e tm 
of water and thla roaa to a maktrmtni of lAT cubtc 
toot of Ndlmoot per rhoortod oahte toot of water 
Tour tmadred tbooMnd WMc rxrda per year nwa n * 
12.7 c«Ue jarda per aeoottd, that to ora* a eattoad. 
la other words, If this eedtaent were carried by nil it 
would take an eudtow trala mudn* contlnnMiaty, day 
and night all the year round at the rate of ao mtoen 
mllea per boor to deliver the materiel la the eame 
volume a* It la delivered by the MtoaoarL 

A New Method foe Iadadag Inwwity 
Against Dieeaae 

I N recent veara there bare bora a number at aue- 
crasful experiment* on a large Male with a view to 
Inducing lmmunltv against typhoid fever tt hoe been 
found however that the method of Injeetthg the prep- 
aiattoo under the akin Is In eome oaowa tmoowpaatod 
hr dloegresable conaequenoe* The uee of the hypo¬ 
dermic Injection I* also b> Itself au additional danger 
point for In the hands of careleea worker* there to 
danger of blood polaou For theee reeeoue many la 
veetlgatnr* have sought for another method of vac¬ 
cination against typhoid fever Prof Jntoa Ooormont 
»f the I nlveralty of 1 von* baa foapd anch a mothod 
With the nld of Ilia aanlatant Dr A Bochalk. Dr 
C onrmunt Unit tried to Introduce the vaoctnatlon mu 
trrial through the naiuth of the animals with which 
lie expel Invented—rabbit* goats and guinea pigs The 
material natal cnnalstvd of a quantity of the typhoid 
toxin pieiwred bv cultivating the bacilli In special 
nilvture* and then heating the infix* to about 128 deg 
lahr The bent kills the bacteria but does not street 
the imImiii If n small quantltv of thla la Introduced 
Into tin 1 odj the white coiinmclr* are Induced to 
setnu the appropriate anti toxin, and thns prepare the 
blood against n possible larger Invasion In tl>e future 
Hut It was fomul that swallowing the toxin did not 
produce the desired imult* This can be understood 
when we consider that the action of the Juices of tha 
Ntonrnih the liver and the panelea* upon the toxin 
iuu*t .It lu i have dent roved It or modified It consider 
ably 11 hue It could be absorbed Into the blood through 
tin null* of the Intestine* 

W hen 11 wan demonstrated that this method was not 
eftteaiI oiih Prof tonrmont conceived the Idee of got 
ting thi material Into the large Intestine dincHg For 
this purpoMi lie used the same animals and gave each 
a nuinlier if Irrigations the results were entirely aatis- 
fat ton tin animals becoming completely Immune to 
tvphild gtiuM To make sure that the method would 
npplv to human beings the same experiments were 
n lies ted with a nnniher of volunteer* Each received 
three enema* containing about three ounces of the killed 
tvplmld uiltuie at intervals of Hve days Aa It waa of 
ivuiNt liupOMHlbk to Infect the young men with typhoid 


111 mil I imnw* mi llvxliu ami Inin xmiliv and 
t tin Ii mm iflhi MasMUhii-M II* Wlut 11 anil if Hi tilth 
ll Ih tin Him of thi nganlrl'k o imnltti* In ihmge 
I i 11Ini, liketlur nt Hum 11 i i * rd f nun and 
w mi ii Interestid lii Impiovlig the hmllh and ilfleleiitY 
(Uti I ililldnn and ti nuiki II tannin** thi tint 
tf It* kh il iver luld In Vuiulcn m if riltect l*>m fit 
Ii inch Individual eoinmunltv Vimreiuiui f |M|ar* 


tlrt flilil f *r hiail by idem 
i wlill It* run selling thi It 
■ah 1 high ne and also e 


rill ie will U rtCh ll title 
( that 1* In lug (him In 
nuiilal ixhlhlt* if edu 


N i will Hu tiitiilnlnmi nl if dehiite* In nnv way 
I* in ileited Ituflnl Iih* Jn*l *ul«rilieil to 

ward < verini Ihi ixia-HHea f the i min** I In Hnf 
Dili ittlrinM miumttlei lias plHiiutil fra w ries of 
SKlnl event* Intlmllng rceet tl m* ami n (.rand hall 
a laiiiant In tlu lark and exiarsl n till* t< thi great 
lidu*trinl i lunt* and to the wwnh winder* ir Niagara 
1 ill* 

II i i in ** 1* open 11 all in rnun* Interested la 
«<l I Ivihte win mav Join n* regular attlvi mini 
I i* M Hi t n v mi nl < f it >5 ft** Aiqillratloii fir 


Death of Prof Slaby 

P itot VlMIlllli l| SI tin r till ( harlot titihitn, 
Ilia hat huh oil il ill \pill IHh at Hu HR. of idxlv 
thus lie wa* * ll m i lu tlu llihl . f wlnleiei tek- 
ri|hv 111* fliHt i x|. i Inn lit* win la gnu In t*d>7 on hi* 
riturn lo neiimim aftii hnrl.ii awdsted Man* nl with 


lug If thi rlvir enured Into a lake of the Nlxe of 
kew Jerne) It would inlse It oue foot In ton honrn. 
It Is whoa we consider h>w va*t 1* the nmonnt of water 
flowing down (be MIk*I*m1|ip 1 *}*tem that wi reallie 
how Inadequate would nnv reneivolr B>*t«n be to keep 
the flood In check A* a matter of fact the present 
levee system Is cotniuiable to a reservoir sv«tem for 
within tts eouflnlug walls tb< rlvir Is allowed to spread 
out beyond lla normal width and to mauv times Ua 
normal de|Kh and vet the water* ate uncontrolled 
At present the contents of the levee* along the MJssta 
slppl Hirer amount to 24rlonoouu cubic yard* and It 
ban been estimated that 200 000000 cubic yards more 
should be added in order to keep the waters in check 
It Is Interesting to note that the Industrious Missouri 
River carries down In a single year enough sediment 
to bulk! all of the present levee* and practically all 
of the projected levee* Out of the Mbeumrt River the 
MUalmlpid receives annually 400««1000 ruhto yards of 
sediment How much thi* Is we mav realise by com¬ 
paring It with the total exiavathm from the Panama 
Canal, which Is mtlmeted at about 310000 000 cubic 
vards In onr lOuatretloc we show a damp car at a 
standard 12 cubic yard type but enlarged proporttort 
ately until U 1a big enough to hold the entire axenvt 
lion of the Panama Canal This car we find Is nearly 
a mile In length mMeored Inside the body A Mgdtof 
car large mttgh to rerrin the annual sediment of ftm 
Missouri Hirer would have to measure tmdde 8,100JM 
In length and the body would cover over twmty-fhar 
ritv blocks Thto we hare UtOotrated hr dbgkayhW « 
section of Broaflwav * *ky line ander the <rer ffajeh 
a onr would hare wheats law la dtotoft* thi 


of the subjott* blood killed enlture* of typhoid hac 
tort* And In no cose was there any unfavorable or 
evm nnpli asaut reaettoa a* a remit of the treatment 
This method promises much for our future health 
intestinal vaccination of the aarne kind wa* alao 
tried on the experimental animals using the bacteria 
of bine pus Instead of typhoid haeUU The Induced 
Immunity was complete In every coos 

The Current Bg ppl e rara t 

T HE moat important utBctal exposition of the prob¬ 
lem of controlling the Mbodasippl flood to uuqo** 
tlonsbly a paper read before the recent Nattotal Drain 
age rongreae In Bt. Louis by Col O, McD Townsetsl 
I* 8 A president of the Mississippi River Coamto- 
sion Thla address Is published in full in the eurrebt 
lone of our Srrnmxirr—Tb* BtaMnmoa Arctic Rx 
pedltloa Is d is c u ss e d by Roar Admiral Feury god Mr 
Clark Wtader—Mr Kostick co n trib u tes an article on 
the hardness of metal*—A paper mill engine of now 
design to Illustrated and dsscribsA—Mr Q B Cartel 
yon’s renew of the developwe Bt of the au Industry 
to coootuded In thto torn*.—Aa autoaoafte rallwgy stg 
Baling system devtoed by an AustruBau s ng lnO s r Is 
deacribed—BafMy lamps for sdngku hare oecupled tk* 
kttantkm of many, stao* the day* of (hr Hamnkry 
Dnvy —An article la tMs lasn* dgahi with etoetrlf tomp* 
for miners.—Tho flfth rf flit i < TboasOwt’k toriures 
on tb* structure of the atom to wportgd tbto vrtgtf fw 
sixth'and last of this UtpsrUuf sortos, in wkfe* the 
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IT*f edUort trv net rrtpmuitdc far »M*mrut* 
m n d t in Me eorretpondence column. Anoumtumt com 
M?n<6«N9*« c-maot be wiuWoml, list Me same* o/ 
eerretftmdnit m>M fct withheld irken mo derived. 1 


The MiaMppi Problem 

To' the Editor of I bo SciwrrirH Amioulah 
Why, Ju I he imuu of cotstmni sense, does not 
mime one call attention to the count ruction of 
Ikwd ebauixdx In dtten. due to rechunatlon of lullout 
to tufas bridge ptara, abutments, trie., an n enure of floods 
to reduction of chanuel enwa-Moctloit. Now I buto 
heen very glad to nee that point, which wee (lktcuwtod 
cimdOettbly In Kama* City, In lfitH, taken up In your 
la at loan*, but I have one suggestion yet left to offer, 
rfat, la It not true that the river channela have been 
ehoked, alre, by the irreatly tncreaaed quantities of noil 
washed Into them from the large areae of plowed 
ground now found In their drainage arrant Early o« 
ptnrers reported many of our streams aa clear, which 


inattuborg Barracks, NT (1 W Enogaur 

The Fntfllty of Rcaerrolra to Control Floodg 

To the Editor of the Bcianrtno aueucah 
Tour Idea, that the reoervolr xy at cm of preventing 
flood* in river valleya would be of but little benefit, la 
well aupiwrtod by the recent gnat flood In Ohio and 
Indiana 

Our river valley a wore fnll of water from rnturce to 
mouth of xlreani to a greater height than any engl 
I leer wonhl propone for daunt. Thin condition prevailed 
fur a period of threr> or four days If we connldcr thi 

high rolodly of flood waters, no eon reoilllj nee wlrnt 

n small portion of thin water could have been held heck 
by reservoir*. The breaking of doom, had they lieen 
In existence, would donliHeaa have added to the de¬ 
al ruction of I loth live* and pru|**rty Kluce i atopic would 
have lawn lew willing lo bate tlielr liomcx. 

Nor would levee* have Hlfordud protection on this 
occaxlou. The only way to prevent lnxrets, due lo a 
rain like that of March 41 to 47 la to eompletcly alaiu 
dim all the creek uud river vallcix. That we would 
not think of doing *dtKV mo heuty a rnlufall may not 
again occur In Meveral centuries. 

Wr bate aeen the MlrcnmM In (be condition which 
they mnnt hare often Imcu during the glacial < |»>ch 
Danville Indlaiui C V IIvdurayic. 

An Advocate of Headwater Control 

To the Editor of tin HtieSTirit \»ikbuai« 

Article* oil the Mississippi will Im> of |iocullar Inter 
eat thla year and the better control of dlMeharge uuij 
la the next great natloual work A recent article 
Interesting aial plausible would h ml lo elnlin that 
Nature wa* eleiHtlug the 1**1 of the river ItMcIf through 
depoalt, aud tlrnt at the xnuie time mau wan raising 
tlie dyktm aud the o\erduwed sediment mlMlng the gen 
era I level of the Rubmergcd land. Thla tinea aeem to 
lie Natnre'a process, hut unlcaa It liad only local effect, 
It wimld flimlly create rapid* at the new, fur the letel 
of the aeu will not rlae to accommodate the rnlaed laid 
uf the river However, rapid* huv* not aiipearod to 
any extent aa Jet 

It would be of Intercut (o know what the eiifftnrom 
any of Ibia theory Higher larger, uud Idler dvkes 
would lend to eeour tlu> preeent channel* heller than 
ever, but will they accommmlate tin. volume of walur 
that moat paaa within a llratled timet 
If they will not do nu, then they are only moderately 
naoful and will not meet the greatest emergonci Tbi 
cmitrol of headwater)* would certainly have great effect, 
both on average flow and alao on flood. Extra accumu 
lattes* of water from vartoua nouroeu aro at time* 
compelled to pua the lower reaebea of the river with 
lo a certain number of days, and If they cannot do It 
overflow la the raeult, and the trouble la on that atreteh 


porarity, and an Improved mouth to the river would not 


It would aa em that control of beadwaten to con 
lunettuu wttb the aUlltr to brevity sluice out water 
at Metal* porelble point*, whan tb^ river at those i-olntx 
raachad a uactuln wax*, would be the only remedy 
eyrapthtg that dyke* on a larger vale abouid bn ntlil 
flag! at palate where proved Decretory, rurtUHy to 
«* certain headwater? to agaa of heavy ralna at 
A haadwktera could Bet taU to have great effect To 
h^d fftotato water* Hack bflta tow day* would have 
' - feat Time U th» Chief Item to the whole flood 
j, aad m onto *aty_ttoU t iaha t ha c ' " * 

Tour a*. 
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uu the overflow of the MIsxIksIihiI Itlver o year ago 
Ihlw spring. Now In my opinion you are mi ibo rigid 
track only yvm do not atake It Rlrong enough Now I 
am ImlUUng dry land dredge* and my budm** call* 
me to different |a«n of the I'ulted Males, and 1 have 
n cluvbco lo wee what a «ant ornount of dm lunge In 
going on all over the country , wherever tlren In a 
ibonce to drain n lake, a Mlongh n awump or low land. 
It In In-tug done Many of Ihure heretofore tune hud 
no outlets. and where they did have, the ouiIcIh were 
many lime* ol attracted liv old loga or Innicr damn or 
other uhstructlonx, uud utuuj of them hud no nutletM 
ill nlL The water bad to mink away or i vu|*inite, 
width all coutrllmted to hold l>mk the water Now 
thlM U all changed, or la being changed no wluro It 
uhmI to taka two or three month* to gut the water off 
It now goes off In two or three daya, and wlun tlilx lx 
being done In a vaxt xlrvlch of country the moxl of 
width empties Into one river Itx effects mu*t lx felt 
especially wheu It Iihh to ta> narrowed up b< lain uiol 
tmx to run In u coinpuruttvely narrow chnnnel where 
It owed to upreud ont over xeecnil Mate*. It lx extl 
mated that In the Hlale uf MlnnexotH alone there will 
be thlx coming xummer 1U0 dredge* at work uud 
these will probably dig 1 OtMt uillcx of dktt.li a iHrgv 
part of which will empty luto (lie Mississippi aud 
xome of thexe dltchex uru xmall river* tbeinxelvex uud 
thlx work box been going on for several yeorx, alii) will 
be continued for some year* to come And thlx I* but 
the Index of other Mates. 

Now thlx building of the levev* Hhmg the Mississippi 
Just high euough ho that the high water Just run* over 
the toil and wuxhex out enough to let the whob conn 

try nlong llw Mississippi lie flooded, and Ihe next year 

the levcex are mixed u few liuliex higher lx not pm 

vldlug agnliixt a flood. Thlx lx not evin providing for 

the extra demand width lux to lie taken tart of from 

the extra dltchex. He can hardly compntuud or extl 

male the Immense amnunt of water that tin M!hh1hm1|i)i] 

will be called upon to taki care of at etrtuln llmex 
of the year when there are heavy rolux In xotuv iwrtx 
of the country and heavy xuowx In otlurx extending 
over a vaxt eountrv reuchlng from the Itmkv Momitalnx 
on the wext to tile Alleghany Mountain* on the ra*l 
uud from t'liiiuda on tile north to the Wolf of Mexico 
on the wrath and drulidng upproxluiatelv one million 
H|iuvro mile* of territory 

Now, ax tt look* to me the only wav lx to inilld 
the levee* that we think an high enough and llien 
odd onto them frem m to tt»» jx-r cent III Ivilglit, and 
hv that menus lliey uuty I* built high enough to xtatid 
imy fluod ihnt may come And then too w« mnv 
ox well eoiint ou avldlng xomt nmn> for smnur or Inter 
(In I ulted stxtex will lie culled u|kiii to take care of 
Iht extra water lielug drulmxl Into Ihe Itcd Itlvtr of 
the North rroni ull the extra tllUhlog going Into It 
from MlimcxotH and 1 lukutii In tviuxtiimlice of width 

tlx Ued Itlver mid the I ulted Stntex will lx railed n|*iti 
to nettle for rtamagex eouxtxl In Hit txlnt water 
Hint the Ued Itlver could not lake ran of 
Touuib Wlx. V N V auxH 

Dun* to Control Floods 

lo the Editor of the HtirSTtvit \mvbh \k 
V lurtlal remedy for flood condition* ax now exlxt 
Iiiih occurred to me and ax I have uol xnu It xug 
t,exted In my reading 1 will mpulion It 
The uxua) plan for controlling the hntiv nilnfull mid 
ordinary xpring freshet* lmpllex making lnrgt rraer 
lolrx, in deep valley*, liy great uiaxourv iluiux iwli 
n ineHxurc coxlx large xuma of money vvhtili with Iht 
pliytdcal dlflknilllea, defer or prevent iinvtldug being 
thme nutll repented entaxtrophex rouxe nil mtrwhelm 
tug aeutlment In their favor 
I have vtxlted much of tht* country have olwervud 
Itx contour, and make the following auggcxifmiH 
Almoxt every atream baa wide Hhailow valley* lair 
dored by meadow bind, wbat are railed hottomx In 
many place*. Generally before the*e fliaalx. xuch aa 
prevail to-day through the Middle Went the stream* 
are low, and three valley* are not filled with water 
Wheu the heavy rain cornea the water rushes down tho 
stream* till It reache* name narrow place and at such 
I mint* It begin* to hack uis and temporary dura* are 
made by the accumnlutkm of materinl brought down by 
the stream*. The Increasing pressure of Ihe wutere 
bold back often become* m great ax to break through 
the temporary or aril Octal dam, and the volume as 
well aa the terra of the water a weep* all before It 
My auft e id ton to that low dams be put at many 
plaaca to the Course of atrexma, which would hold back 
the waten to ahallow valleys, so that the floods would 
flow a Way ghutoafly and barmleaaly 
The fertlttty of the valleys of the Nile, the Mfasda- 
alitpt, and. othar alto via I atream* l* duo to tho dapoolt 
on thtoa of the lilt carried in rapidly moving water, 
and ?ucb aa animal deposit on the flat border* of 
tiroes*, which would overflow their banka In times of 
high water only, would greatly and peritetaallr enrich 
U&K while the damage would be small compared to 


Ihe very great dxmnge now iIoih> wlien the water 
»mpe» with a ruxh nml hii an iimiilulkm of force xufll 
cleat lo aweifli ilanix. bullillugx mid bridge* before It 

I know valleys where nl xuliublt plncox even hii ele¬ 
vated roadway tmxxlnu II «Illi sullHhle spillway*, 
would spread the flood over wldi simci s to run off 
Immilexxlv luter 

bsirlh ilanix with a core of uiaxourv when not exceed 
tug 111 or III tret In height would cox* III lie anil If 
put at rather short distance* msiri along I lit course 
of xtreuma, would curb Ihe vloluit flow of the water 
itirlcli the land aixl In pnrtlnlli drv nwlmis Ilk, 
wextern Kuiumx nml Neliruxka linisiuinl wiitir uliJHi 
would lie of great value In timra of ilrmiglil Thi ex 
ix-nxe of xuih low darn*, ufleu combined with Improved 
roads now ho much to demand, vvonlil !*• well n-iiald 
by the freeiUim fniui sw h dlxNxti ra ux now „hm k ux 
nil by Hie Iih nxised comfort mnl imiveiiltiiee of Die 
INsiple ailing xmh rivers us now overdow and by much 
111! reused fi rtllltv to the bordering valleys. 

White rinlirn N 1 SvuiklH l.Yox 

A Pro teat Against Amateur Flood-Controllers 

To Hie Editor of llie Scikntipii Auran 

I have watched with mingled feelings of niiiusc 
tnoiit and disgust the lucubmtlniix of umnteur meteor 
ologtsl* mid liydriigrapber*. ua set forth lu tin Niw 
lork dulls newspapers, wtlh referemv to the recent 
IIimhIx In the Wret I observe that you have nlmltted 
OIM of thi in III your <s,rres|sindencc eolnmnx. Mr (' A. 
Kmidir of l,lltlitoil, fH1 who remarks “I am xorry 
to mile the stand you rake lu the matter of xtralglilin 
lug tail a river In vour otherwise sain views of flood 
restrictions. ’ 

I presume thla geulli man lx m w to the K< irNTirn 

Xmkriian or lie wonld know ihnt the Siivstiiii 

Auksiias lx alwnvs sane lu all imrlhulara In Dili 
imrllcular lum of floods von imnle rectsnly Hie Aral 
sane stutcmuit I ever saw In print ngimllng thi tillm, 
ami dltchlm. and dnilimgi of land w lilc.li every fa run r 
Mis Imsv wlUi ux Honn iim lie nils off the fiirmtx, as 
n muse of thi sudden iliN*llug of streams 

W Ixe and xapli nl wards lliexi of Mr Aumlir The 
problem nr Ihe MIhnInxI|ip1 Is Hii snmi us that with a 
brook huv i In liiiiMiluid) mill constant livil at outlit 
V si might emsl l*sl will lower lln flisxl in-si i ti Tills 
lx nl |ur with (lie rare mid wonderful IhongliifiiliH-xs 
Ilf tin Sisri-lurv of Hie Interior, who ndvlsisl thi I**«e 
pie of Ohio to dig riinwnvM for the ttisalx I haw 
liefore me a phiilnvraiill showing Ihe Ohio lllwr at 
< hit Inna 11 at a xliigt fullv six fist Isdovv the remit 
high record Du ilwr mu lies from tin* Kinliiikv 
bills xome four liiindroil fis'L lilg.lt to lln f<*i| of Hie 
hlllx oil Hie Ohio xldi ill Hull Is iiiss-ssary In nrdir 
to turrv mil tin Ntsnlnrvs brilliant plan lx In x«t 
• liras*, hills luiek ]*rlia|M half a mile far a dlslmus of 
some Tlld miles-ami tin a dig die runway * Mr 
/Sanders Idea of Die Mississippi Is efputlly coinpivlicii 
xlvt brilllanl and prut Ural llegln at lln mouth 
Nlralglilin eliaina I unv illxlmus* make wnterwav wlili 
enuugli and dvkt high oiougli to lake limsl with a 
good margin of xnfilv added 1 **■* lid* geiiiltman 
klum tluit Hu Mississippi lllvtr carries at flisxl rldi 
enough water In isiwr his dillglilful little v»lule mon 
than four ris<t (lisp In a slm.li diivT l**-x lie knuw 
Hail Ihe MIhhIhxIppI lllwr ilrnlns an ansi nlxiiil TIN) 
tlmisi live xIei* of llie siali of I* lawaref Hid he evi r 
nateh tall treex fulling Into It one after umitliir ux 

II earns] Imnl off Ihe Iwiiks In lln lownshlp? 

I see no reason why lilx billlah propounded formula 
eoulil uol Is* applied to i w a grinltr affalra bur ex 
inuple a bridge ncnixx the Mlmilk llulld vonr phra 
lilgti enough alxive Ittssl lldi totuasM litem with 
tnmxex. Mini lay your Inn ks Or a nillrund tunnel 
slrnlght tbnau.li Ihe isirlli Dig a hole deep enough 

a correxiHinilliig one on tin oilier xlile ’ 

No dtmlil ImproveitMUilH will be mode In the eoiilml 
of llie MIhmIhh!|i|>I as well nx In the ctmlrnl of the thesis 

III ull lattix of the Ohio Klvir watershed but Ilia work 
will la lx-xt accomplished bv issiple who live there 
jNNtplc who have lived through the flotxlx, aud who 
have some sensible eoneeiillnu of Ihe sire of the Joli 
Hid after all the fltsxl controlling Is dam. Nature Home 
day will turn hxinc ii hravhr rainfall than man bad 
ever seen Is'fore and thi Ibsjd tit b uses will operate 
simply as a menus of sudden prts-lpIliiHoii of llie culam 
lty when llvty yield befon Natures |iower' 

I have seen (lie Mtsslsxlpiil Itlver tight inlkst wide at 
HL lends, with n turrenl of nearly sir miles an hour 
and 1 protest against Ihe annoying uf people who are 
suffering from the ravages of the timid at this lime by 
uonacnxe from engineers of the kindergarten stage 
whore Helds of olixervatloii have been xpring (tiles lu 
the Erie Hanoi or the gaging of some creek whore an 
nnal flow would not equal the Mbolaxllqd x rate |**r 
minute Furthermore, 1 have full confldeiss that the 
Htigirrunt AugmcAN’a outgiving* on the general sub¬ 
ject of flood control will continue to be mil ouly iwrtly 
^oiiie, but entirely re. Wvirr* < Tvvt/ia. 

Boston, Mow. Editor The Boot amt Blow Heeonter 
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Floods and the Problems of River Regulation 

By Charles Whiting Baker, Editor in Chief, Engineering News 



the wi lit 

Miami mid Nclotu and MuhUIiikuui rbera 
ferod UM severely 111 tael all through *r 
and Indlnna and the H hnlo length of tlH l 
every towu aud rlly located ou n rb< r laittoi 
heavy low 

Ho wldeeiircnd were the Honda reuchlm 
throuith iiorlhirn IYiiiihi hnnln uiross thi 
New York and Hell Into New KiiglnuiL uni 
and southward ulmiir the Mississippi liber 


tcompllah time that this ateady downpour continued and not the 
tired with n mount of rain fa Ulna In a single hour which canned 

till r I lowed the damage \ MinuiiT llinnderatorm often dolbcra a 

lo do Ihla heavier precipitation over a Mina 11 area for a few min 

esu forces utea or eten mi hour than fell In the aame time In thle 

IK uKO the Ohio Htorm Such heavy thunderatorma over a mull 

nuMNlnK of area often do excessive damage In the washing out of 


rreut I kiwi ra of Nature for the aervlce of man." roods and cuberta through the overflow of brooka and 

the engineer a bualueaa to know what can be und aunt 11 streams. lit the Ohio floods, however, hardly 

eauuot la* done wllh these foreea nny of the amall roadway cnlverta were waahed oat, 

The Cauae of the Recent Hood*. hut the hrlilgi<a over the larger atrenma were carried 

e drat thing an engineer doca when hi aeta about away, proving that It waa the long duration of the 

Milnlion of u prolilem la to menaure and weigh ateady rainfall extending over a wide area, which waa 

llliilitltlea with which he ha a to work As noon responsible for Ibo great damage. 

e news of the recent tliaala came, engineers set to One of the uioet common and widespread fallacies 


airoaa north- of awamiw, eta This Idea la so flnuly rooted In the 

■ between the |a>pulsr mind that II will probably surprise many to 

id those which hear It rolled a fallacy eapecially ns many dlstin 

Marlon, Ohio, gulsbed men have given the theory prestige by their 

Hellefontalne, xnpport 

»t of Marlon, It must be said nevertheless that In the opinion of 
larily falls In the highest scientific authority the presence or absence 
It toll at a of forests on a wnterslied has very little Influence on 



Crerasae In the levee at WHao*. Arkansas, Uk*a tnm the aaotk eotl V the tmk. 

« l< shewn In tin. fengraaad. the ether rad it beyeid the trot* - The widta la yoerta* Unsafe this hMf-adle.briM^wnk g 


rad nf tlu 
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There are, however, from ctnw* 
not folly detmrnbmd r ecur r e n t 
erdm of wot yoofo and of dry 
y«u* Huch a tiyefe of dry yean, 
tar example, daring which hundred* 
of cttleo in all parta of the Boat suf¬ 
fered from lnonfltelMt Water rawly 
an a remit of the drought, cam* to 
an end about two veare ago A* ac¬ 
cording to the old adage, one as 
treme followi another, we are ap¬ 
parently new beginning a cycle of 
wet yean during which the enrage 
annual rainfall will be eaeaoelTe tn- 



rafnfall le well understood Hut the 
mulch of dead leaves which coven 
the ground under forest trees has 
only a limited capacity for absorb 
leg water According to the depth 
of this mulch and the chancier of 


be able to absorb like a sponge per 
haps half an loch an Inch or even 
two Inches of nlufall Alter the 
point of saturation la reached how 
eier further nos kin* In Is vory 
slow, and If an additional heavy 
rainfall comes. It runs oft very 
rapidly on the water surface formed 
by the rein which has previously 

Home of those who have strongly 
advocated forest cultivation as a 
protection against floods have at 
tempted to Illustrate the behavior 
of the forest mulch In absorbing and 
equalising rainfall by covet tag an 
Inclined board with a sheet ot blot 
ting paper and showing how the 
blotting paper absorbs water 
sprinkled upon if. where water 
sprinkled on the bare board runs 
quickly off But if this Utile as 
pertinent Is carried further, it given 
an excellent object lesson why for 
anta do not and can not prevent 
floods- Continue the sprinkling of 
(he Wotting paper with water and 
After it has become saturated the 
water nuts off as readily as It weald 
ttnm the smooth board without the 
blotting paper 

TMa W what happened In the re- 








To recapitulate then, the recent flood* 
were canned by an extraordinarily heavy 
rainfall, and nothing that man ha* done 
In removal of the foreata, cultivation of 
IIip ground or dnilimKe of nwatniM hod 
nil)(bins to do with It Such flood* have 
cnino iN'fore and will pome attain but at 
Iona Interval*. To mirti oceaalonnl de- 
\HHtatlon every city built upon a river* 
Hood plain I* liable but idiico flood* am 
not IncrenaliiR In fruguMM-v or In height 
l lie da niter In no greater to-day than It 
a In ay* ha* been 

It niiiHt I*' renumbered, however, that 
the flood plnliiH of h rl\er may be at varlt 
oiih Weintlonv Hmni iwrt* may be over 
tinned l>> *mh high w ator «h cornea every 
year or o\ou eeicnil time* a year Home 
tarn* lire reached only by anch flood* a* 
come on the a\emge nt Inlervttl* of live 
or tnu year* other place* are inundated 
nul\ by anch extraordinary flood* n* may 
ocmr at lntcrvala of a ceutary 

How Mb May be CwatrvUad. 

There are^two general method* by 



m ta the Mgfc greaai of flu ragrend *Mnf by 
i w*afca*l*haa4ha<*rc tha Wjtor HiaMaa. 


flood wltb a anlft current may hate an 
average velocity of to nr mile* an hour 
or approximately *lx feet per aecnnd 
Buch a river with an average depth of IQ 
feet would have to be ldUD feet in width 
to dtacharge a volume at 188,000 cable 
feet per aecond. 

U the reader will picture to blmaelf 
aoine of the natural lake* or artHMgl 
reaervolre with which he la familiar and 
Imagine anch a great river flood, mam 
than a quarter of « bile in width, aweep- 
log down Into It, be can renUaa how brief 
a time It would taka tor each a flood t» 
All it. 

In the dty of Colombo*, the river cov¬ 
ered the entire width of ita flood plain, 
a breadth of over two mile*. flhare ire 
rare flaw art! Oct* I ruervalrv anywhere 
which hare a* great n width aa thl*. 
When ooa wltuereaa each a rtvhr n the 
Scioto, which at lownat Water can bcrdly 
float a row-boat, tnuarfoemod into -a 
ctrecm from half a mMa to aree rei mttca 
In irtdth. It can ha appreciated what tttt 
naarveire #mM he remind to atore any 
co o aUcrab l o part of thefloo d flow. 

Wired Hi **■* great remtcciw ha 
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located! The river which flow* post Colombo* drain* 
km* at the moat fertile and dense ly nonalatod farm- 
In regions of Ohio. The dweller* In tbeae npper ral 
leys woo Id reelat to the ntmoet the appropriation of 
their land* to naerroir bottom*. 

Moreover, storage reaerrolra can be economically 
built only where a deep narrow gorge occur* on a river 
below a broad level valley Much reservoir alien in 

northern Ohio are lacking. Still further. In order 
to have prevented the recent flood* by storing the 
Hood water*, renet-Totr* of huge capacity would hate 
been ne ce eeary on the Wabaab, White and Whitewater 
riven In Indiana, on the Maumee, Cuyahoga, Miami, 
Mdotn and Uuaklngmn In Ohio, on the Allegheny and 
Heaver In western Pennsylvania, on the Geueaee, Mo¬ 
hawk and Hudson In New York, and on 
a multitude of smaller streams besides. 

And the nest greet flood brluglug rainfall 
may come cm au entirely different terri 
tory, where these reservoirs would be of 
no nee. 

At the recent National Drainage Con 
ow In Ht lamia. Col C McD Town 
■end, H H. A. president of the Missis¬ 
sippi River Commission, presented a 


on the lower Ohio and Mississippi rivers 
are due to rainfall upon tlielr lower 
tributaries rather tliau from the dlstaut 
headwaters in the mountains, where the 
advocates of reservoir control propose to 
store the water 

In tin. recent Ohio River flood, the city 
of Cairo, at the Junction of the Ohio 
uitd Mississippi, was so threatened (hat The prrhi.t 
women and children were sent away and 
the cll> was more than half depopulated 
The crust of this flood readied a greater 1 

height at Cairo than any ever before re¬ 
corded. Hupiame there had been a huge storage reser 
voir available, not merely ou the headwaters of (he 
Allegheny uml Munoiignhela, hut nt the city of Plttn- 


tbe river were willing to tax themselves for To 
raise and strengthen tbe levees so (but (buy 
would be safe against floods much higher even 
than thone of the present year would cost I tow than 41 
per acre, of land protected, and us much of Ihl* land 
* worth »IOll per acre or more. It will be seen that 
such strengthening uf tbe levees Is easily practicable 
financially at tbe exiwtwe of tbe property Isuiedted 
It Is doubtless too much lo exited Uml the general 
public, deceived as It la apt to be by the pseudo-science 
of the uew ups pent, will form correct opinions ou such 
mattere as river regulation and flood control for a long 
time to come It way lie bo|ie<l, however, that the 
public will loam to rely In socli matters on the opln 
Ion* of expert engineers. Already the Secretary of 


Antiseptic Properties of Tobacco 

L IKR many other narcotic poisons, nicotine has cer¬ 
tain properties which give It definite value In medl 
cine when employed In the proper way and by com 
petent agents. 

Thus poultices of fresh tolwoco leaves have long been 
employed to give relief lu cases of gout, neuralgia, 
and rheumatic pains. A concentrated Mutation of the 
fresh leaves Is said lo be good for dandruff ringworm 
etc Tobacco 1* also employed as a remedy for skin 
diseases of cuttle, and Is commonly used to destroy 
larasltas In vineyards and orchards. Itccent Invest! 
gallons showing Its high value us an antiseptic agent 
are summarised lu he Cormiwntlanl tParis) from 
which we quote The reacnrihee of Tasslnnii and 




acl u|wii them as an anesthetic, exactly 
us do tbe vapors of ether and chloroform 
This haclerlctdnl uml nntlneiMlc action 
has not yet beta fully elucidated. bur the 
Italian physiologist t'avarallo Inis proved 
l/o HhimaMut/la, Milan 11)10) Hint 
smoking not only Increases the How of 
sullva (which protwbly explains tin tin 


burgh Itself thipposc there had I 


Live stock which has taken refuge on a prehistoric mound. 

War has convened a board of engineer officer* to report n 
1 upon the recent floods, and Hutu niny eveuliiallr result a 
a Federal engineering organisation wlileb will deal C 


i another such wlih matter* of r 


r reservoir at St Paul, Mime, reliable uf taking all large, « 
flow of the upper Mississippi- Hujipose another It is 


r regulation for the country ut 


had existed at St Joseph, Mo., sufficient for tbe whole etigliieerlnK organisation cnulil jierform such lmimssl 
flow of the Mlmararl blUlles ns the general prevention or floods bill It conld 

Tbe length of time repaired for a flood wave to pass have Jurisdiction over river channels to prevent their 

downstream from these several points to Cairo 1* known. Improper olwtructlou and narrowing It could advise a 


In order to protect Cairo and dt) or a State an to what protection In the wav of 

illey from the recent flood the leveea or land elevation liy filling was requisite for 

s bad nil lawn closed, so that reasonable protection against floods and It could con 

old have been allowed to flow Irol tbe construction of reservolra for water |a>wer, 

Panl or Ht Joseph until the Irrigation, water supply, etc. so that Stale boundaries 

i meet the flood from the lower should nut stand In the way of providing for tbe great 


Huptmae therefore that In order to protect Cairo and dt) m 
the lower Missis*! p[rt Valley from the recent flood the levees 
gates of these reservoirs had nil lieen closed, no that reason 

nflt n drop of water would have been allowed to flow Irol tl 

past Plttslmrgh or Ht Panl or Ht Joseph until the Irrianl 
flqw would lie too late to meet the flood from the lower should 
Ohio tributaries and add to the volume at 
Cairo. Col Townsend then shows that 
tbe recent flood flow of 3,000,000 cubic 
feet per sreoud, which the river at Cairo 
attained at Us record height, would have 
Injcn diminished by only 8fl,000 cuWe feet 
I air second by such reservoir*, or lea* f*«» 

Itfu per rent of its total volume- 

Limitation* of space forbid a further 
explanation of the Inherent difficulties 
u bleb make control of the floods of great 
river* lor artificial reservoir* as difficult 
add impossible In practical execution as 
It la attractive when viewed superficially 
Malta of a Good Levee Syeteaa. 

Attention may be turned therefore to 
the levee system of river control, which 
has been adopted by engineers the world 
over to protect the flood plains along a 
river's coarse from Inundation. In the 
United States the beat known example of 
river control hr leveea la the lower Mla- 
shsdpfil River This river 1* now bor 
•hired on either aide by levees having a 
total length of some LOSS rnllea, contaln- 



Inflummallon and the epithelial tumors of 
mouth and tongue, though It mny bo the ilelenulnlng 
agent which mokes such causes, which are many and 
complex In cliaraclir active 

When these statement* of (avnrallo were published 
Ihiy roust'd much controversy living hltterly attacked 
by tbe enemies of tobacco, though Ihey were sup|*>rted 
by n series of (Itnlenl experiments Ills coin luslous, 
however, have Jnst been brilliantly confirmed by the 
work of iTuf Weinke of the Imperial Institute of 
llerlln who mode many experiments during the recent 
cholera epidemic ut Hamburg 

Prof Wencke was struck by tbo fact that the work 
era III the clgnr factories of that city were not attacked 
by the scourge even wlieu living In surroundings slml 
lar or Identical with those of Its victims. 

Oil making Investigation he found that (he water 
employed In one of these factories con 
tabled considerable iiumliers of septic 
vihrlnns, yet none of these waa found 
alive on the finished cigars. This led him 
to definite exiierimeuts. Home of the tie 
haeco leaves were moistened with water 
containing the liaellll of cholera in tbe 
number of 1 (KXMWHKSl (n the cubic centl 
nratcr At the i isl of J4 hour* these were 



It Is believed tlu 
microbes will ls> shorn 
meats to he similarly d 


A SilfckMi Wood Praerretiro 

t»total back ton t*a fTVBCHNICAL Journals have recently 
1 mentioned the Impregnation ut tlm 

an totDe a* any on th* glob*. In lb pres- A pea koltt areud a leak aa the lasMe of tk* levee with sacks e< rertb. ber* with melted paraffin and naphthalene. 

•M —sytbl*. the leraa sys tem la auffcMut bnt tbe new Man process I* a great ad- 

14 confine all ordinary to r sM . iH In fell the yaor* from eet benefit to the greatest number of iieople with tbe ranee on this method Dlatomuccous earth, a slllclnus 

liffj ( 0 jdjji tffg good* of tha hBadsdnri tore bald minl u m m of expenau material, la ground so flue that ninety two per cent 

betTrtmn ltiteeg eamipt for a taw *■— » breaks In paaeaa a two-hnudred mesh screen This In mixed with 

tkH The extraordinary flood of IMS end tha one — l»™®“ ,nd the naphthalene and Hmbers 

Whteh Is now dowp the river have each ex MW* W wn nagrama lmmeraed In the mixture for four bourn. Aa compared 

deeded au prevtora repoe fle Rt volume; gnd Will doubt- N April l«h, Cart Tlagenbeek, the well known with the twelve to twenty four hours required hi creo¬ 
le, melt T- thay ahocld fgat^t; hln tSpeMtturee V-J dealer end trainer of wild animals, died at the soring, this Is noteworthy Furthermore, it is an open 

M r|d*e and irq-g^ff the 1areas and to revet earing age o< sixty-nine. Be supplied many of the mo logical rat procew. Tbe wood la permeated to the center and 

|App , glam tb* river* - * ‘-t , gardens of the world as well aa many circuses with realsta the attack of marine borers and decay heebies 

rnhtk yradk in T* ft. T«T»ta faflad M U*t theft oollocttaos Of wild beasts. HI* famous private gaining In resilience Nall* hold better and do not rnsi 

rifttVoft ead tkU aye- xoologtoal gard* in Hamburg baa been described in nor due* the wood become waterlogged, Hardwood* like 

dne to (hg SW lavara have been thaae eolnmo*. Our readare win recollect that Instead white oak which resist other treatment yield to this pre- 

WUfe not ty tW b^ghf. gnd !> lha width and tbe of anflolag animal* lu cages, be allowed them to roam servatlve. Tbe expense la small, for tbe mlxtnre rorti 

ffiAdlitfrat r jWirtfiftni ,, hua*,hg adriakWa, at wBJ hi tha Span air, preventing their escape by only three rants per pound and lees than two pounds m 

mnrf^f < u thd' : MMI «W»aei ulos* mutm etQtctm mm with water eolution an required to each cubic foot of Umber 




eolation an required for each cubic foot of timber 
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The Hydro-Aeroplane Meet at Monaco ■ 

Descnption of the Machines and the Tests Which They Had to Undergo 


W F Illustrate on thin imud- some of the scorn or 
more hydro-aeroplanes uih! Ilyina boats which 
took |wrt In file second uiinniil mini at Monaco. While 
nrnrly two score mm hltics were In compete In this 
meet but sixteen iiuulllhil bj Mug exhibited prior bi 
the meet on April .Jrd. These Ineliided three lvi*-r 
duwsln mono|ihineM two Nleuisirt monoplanes, two 
Ibirtl flylua l«mlH two Astra biplanes, two nreonet 
lilpluneH oni d irtols bliilane oni Morane monoplane 
nml oih de Mumiy luouuplnue with foldulile wings. 
Them miuhlnoH were arranged In four row* Just Imdde 
tin luirUir line uh hUowu 111 our Illustration. Three 
or rour of them nude their Unit night at thl* meet 
on the ,trd ultimo In the netting, however, and 
throughout the whole of the next ilny u heavy Rnle pre¬ 
vented nny flylin mill the machines were olilljfrd to 
la Hhiltereil with tin tnetptloll of two— 1‘n.voal * 
lttiienlnsslu mnl I hi ill Mumiy folilnhli wing tnojio- 
plum IhiIIi of m liloli nale out tin abirui at their moor¬ 
ings. 1 lie hitler liiiiehliu was llliiHlraled In the Hcnm 
Tim Annul an HiiinelhliiK over u year ugo. It la a 
Hotel inrielilne the wlnaa of which are arnniged to 
pitot aronml un uvls near their Inner end and to fold 
Imck uloniialile of the body of the monoplane 
No Ilyina of any account occurred attain linlll Hun 
ilny Vprll Htli U|x>n which day preliminary Ulahla were 
Is-gun tluulart on the Maurice Farmnu and Lubouret 
on thi Astra blplnne, tooether with Weynunin ami 
Kaimnet ou Monisirt monoplanes, nccoinpllahed the 
shirting, lowing, and navigability tests. Glllierl on 
a Mornne monoplane carried out the Unit ami Ilregt, 
on the Hreguet biplane, the last of these three teala. 

The following day Imbouret’a Aatra bliilane landed 
on one wing and capalxcil with aeiioua rcHUlt The 
three 1 >e|ajrdtianln mouoplanea were alao put out uf 
commission, acemlugly from atrlklng the water too 
aluirply Fortunately, thla did nut happen until after 
PreviiHl hnd succeoded In completing the three tests 
a Ian i mentlMied, and ulno the altitude aud volplaafi 
teat na well he being the only one to accuuipllah the 
two latter leal* up to that time. The two llurcl .to¬ 

phi m-H completed the Marling, towing, and navigability 


irtala while Oauhert and Bred Unbilled Thu various 
tests to be made were divided antler elx head*, and 
were as follow* (1) The atartlng test. After the 
machine had been brought to a Htamlstlll on the water, 

I be motor was Mapped and tile idiot obliged to Rut 
I he motor with the note assistance of tbe passenger ud 
without touching the propeller, and then to Ocrvsr a 
distance of 100 meter* between two linn of buoys. 

(2) Altitude Teat—Tbe machine moat rise from 
the water to a height of at least 600 meter* and return 
to the water In lot* than thirty mlDUtea. 

(3) Volplane Test—The machine must rlae from 
tbe water to the height of at least 100 meter*, abut off 
the power, mid glide to the surface 

H) Handling Test—Tbe machine mutt be brought 
to the crane aud fastened to same eo that It could be 
mined and lowered without damaging It 

(5) Towing Test.—Tbe machine mast be towed by 
a rowboat or motor boat over the couree used Lu the 
first test 

(0) Navigability Teat.—The aeroplane must circle a 
course of Ofc kilometers uDder Its own power without 
leaving the surface of the water All the above testa 
except Na A took place outside of tbe harbor In opon 
water As the result of this, Fischer had his Henry 
Furman biplane pretty well smashed by a descent Into 
tbe wuter when be wus dying lu a terrific wind of forty 
miles an honr velocity early In the meet while I soils 
flnnlieii so* drowned as a result uf bis machine diving 
below tlie surface when he was skimming (lose to Ihe 
waves on April Kith The accident Is snlil to hare 
been caused by the tip of one wing striking n wave, 
whercuiion tbe aeroplane dove beneath the surf nee, 
causing tho aviator to be drowned before ho could free 
himself This is the most remarkable hyilro-aeropbine 
fHtnlUy which has occurred, mui it was probably the 
result of Hying too clone to the water when there was 
■ heavy sea. 

The race for the Jacques Schneider International 
i'lntlon Cup for Hydro-noroplnnos occurred on April 
ITth and was won by Maurice Provost on his IDO 
home-power Gnome-engined Deiierdnsstn inonoplnuo 


The race wax over a course of 160 nautical mllea, and 
bed dm the cup there wa* a cash priae of WMW0. The 
photograph of his machine with the oomffi s My I sdorafl 
motor, having a ooatfal rootled shield, te reproduced 
h erew i t h . The race waa an International affair, wtth 
Charles T Woymann repr o n eutln g the United Htatea 
with a Nteupurt monoplane. Garros with a Manure 
monoplane and Repanet with another Nleupert repre- 
sented Franco- 

Early in tbe race Garros experienced engine trouble 
and had to alight upon the water and be toured beck 
for repairs. After bis second start, he again hod 
engine trouble end was again towed Into port, tat as 
Katie net had abandoned the raoe, Garros took heart and 
started for a third Uma. Provost, of course, reached 
the finishing line drat, but be waa skimming a tong on 
the surface of the water end wee not flying. It wee 
decided that he must ernes the line once more, tide time 
In fall flight, In order to win. Weyrmaun, who was 
praadac him dune, waa obliged to dtMcend on account 
of motor trouble. He had failed to cany enough lobri 
eating oil to flntah tbe race. Alao, not knowing that 


without attempting to finish. Garros was still flying 
when Provost mode hi* second crowing of the flnlahlng 
Hue, but ho Immediately lauded and withdrew when he 
saw the race had been won. Tbe raoe was flown under 
Ideal weather conditions, but It was not at all exciting 
on account of tbe numerous motor failures. 

As for the machines which participated In the Mon¬ 
aco meet this year, most of these were equipped wtth 
double floats. There were several examples, however, 
of single float equipment, such a* that shown on the 
Hreguet biplane fitted with a 200 home-power, horl 
sou till, circular Halmeon motor Illustrated In one of 
our pictures. Whether there la a single or double float 
under the front of the machine proper, there Is always 
a small float under the tall to carry tbe weight in the 
rear In the case of the Ilenry Forman biplane, two 
cylindrical floats were used—one on cadi side at the 
rear The single floats are generally notched and are 
In reality single step hydroplanes, but when doable 

















Vtu**** toed, three IN generally ««t <m tta bottom 
Mtoe tom. mmm trf the Oavttak Most of the floats are 
tafc «w»4»[W •tain, though mme of them are non 
M toea pointed and rounded off on ton As • role, they 
to«to at wood or of vaqeer, bat when Cylindrical 
toata an oood, Umm of ooono an of metal The floats 
taod on the N leu port monoplane ban little win pi cm 
•aah Me for the purpose of stopping the float from dlr- 
IntMad drawing tbe machine under In a see. 

There were a number of flying boat* on the order 
of thou* originated by Corttaa and nonnet-Levflque 
One of these, the Dorel, wo Illustrate. This la In 
reality a monoplane, althongb It la in 
landed to he a biplane and la really in 
tbe biplane clam on aceonnt of the anmll 
dna, one cm each aide of the boat, that 
taweatmt the lower plane Tbeee Bum 
each bare rather clumsy, rectangular, flah 
oheped floats lieneath tbolr outer tips. 

The men occupy a poult Ion side by Hide 
In the front part or the body of the ma 
chine, which forma the boat, while the 
Untune motor hi placed aliove at the rear I 
edge In a notch In tho plane. 

Oarttm in at tbe present time building 
a new form of flying boat for Mr llorold j 
McCormick of Chicago, In which the mo¬ 
tor In placed forward of the two pitmen 
and about half way between them, while 
tbe beat be beneath the |dimes and the 
istssengers occupy a position about on u 
line with the rear edge of the planes. but 


ufnrtnre erf movable anna and bands. About the mid 
dla of the aartateenth century FaldoelM a Florentine 
HUhceon. meat teas artificial ayes of gold, silver and 
crystal pain tad In different colon be alwi describe* 
gold and rtlvar ogra which were either tied to tbo bead 
with string*, or else sewn on the skin of the scalp by 
the aid of gold and silver wire. Hllrer msecs arc spoken 
of also as having been In use for a long time. 

Artificial arms, let* and hands are fulrly well known 
and need but little description Of the more-concealed 
memhera we may mefltton artlflclnl feet which \ury 
considerably In construction, material and price After 


sightly Tho simplest form nr artlflclnl fcsit la a peg 
at tbe etal of a "bucket' which holds the stump. The 
center of the artlflctal ankle Is often on the Imll and 
socket joint principle The nrtttirlHl fish Is sumo- 
tlm«» extended by means of eutgut slrinus fastened at 
tbe hack of the knee, with flexible bonds taming down 
over tho U|qwr surface of the f<s>L In Syme s o)h ration 
(amputation below the knee) pressure can lie borne 
on Ibe extremity of tbe stump und the font can be 

made to suit the parse and ... the iwtlent 

In amputations above the knee the weight oin ho borne 
either on the oxtronilty or hy u lent lor shisilli Tim 
simplest form of artlflclnl hand is n 
leather sheath lnccd to tlie arm stump, 
and so titled thnt n knife fork or h|kniu 
can bo screwed Into It Ollier Imiids ojs n 
ond dose liy h\ druidic pressure tin 
lteaufort liniul Is of wissl with n lunte- 
ible thumli Prices of nrtllhlnl IIuiIm \ur\ 
greatly for ... ordinary hnx 


plunge Into 
water, the motor would be unable to full 
upon tbe occutiants or In any way trouble 
them. The placing of tho motor In tho 
boat well forward would also seem to bo 
a good locution 

The Monaco meet has demonstrated tin 
safety of tho hydro-aeroplane slid tin* use¬ 
fulness of tbo flying boat, anil wIIIkiuI 
doubt such cruft will Increase und mull I 
ply VI ry largely both here and nbroad 
durtug tbe coming summer 

Artificial Limbs: Ancient and 
Modern 

By Arthur H. J Keane 

M AN is umlnulUedly the suikrlur of 
tho Animal In many ways, but It 
cannot be concealed thnt. In some things, 
animals have coushlerablo advantages 
which wo may well regard with envious 
eyes. Take tho crab suil tbs lobster <to 
mention but a couple hy way of example) 
for instance, ihuuld one of these crea 
turns lose a limb as the result of accident, 
attack or strife, kindly uature at once 
sets to work to su|iply the Individual with 
a fresh memlwr quite as good If uot bet 
ter than Its predecessor 
Man, on the contrary has to rely upon 
his writs to make good those losses which 
result from his wars, street aeddeuts. 
railway ct 
chine to 
minute h 




at the ltd 
coins Inu 

Octal leg. made a bunt JOO II. C of bronac, 
wood and Iron Again, who has not 
heard of the famous "Ivan Hand" made 
|u Nuremberg, UerqWiy, to WO*, for the 
German knight, UOts von Herllchtogea* 

Among tha old-time Indians, ears, noses 
and lips pf plaster were quite common, 
one ofl thrir ordinary punishment* baton 
to tat otf these useful parte of tha hgmon 
eaatotofc, ■ Greek and Bomaa veterans 
who tad toot a lpt or an arm to the ware 
need to replace them by very capaMs ank- 
stit atari and Pttntos speaks of a Boraan General view ef the kytattmplue “port 

eotttor Who (about non B- C.) was 

total ftr his wooden band with which be was still what to kpwgc as • Heyk 


lone has resulted In the recommcmbitbai 
that acetaldehyde lie tim'd. It Is cheap 
and will liecomc rlmii* r iin It Is inuilc by 
tbe partial oxidntlmi of cm In alcohol but 
It possesses other nihnutagcs. 

In Industrial practice clglity live ounces 
»e “port" at M e n a c e. of acetone dissolves, as s rule, thirty 

reran ounces of acetyluno nt TO deg Kahr 
(imparts operation and two hundred and fifty pounds pressure, while 


at Wmmrn tad to 

. 4mim lftoba Wto 

■tato ta dre ftereai 


i an able iWnrflttaan. In MM the Ditoft (leaving the beet end a paVt of tbe sole of the toot), eighty two ounces of acetaldehyde have dissolved forty 

rnd to uftean krttfctol hand. Urn main idea -to to make a presentable niipearauco right ounces of ucvtylene at TO deg. Fnlir and two 

bs with axyvaWJe jptetg were alas largely with a florit-ffitod toot ID cases of higher (imputation hundred and sixty live pounds. It Is evident that 

(tatota tatoatose Pare UfllT to «W>), where.g« arttfleial aakto-joint Is naeded, It may take acetaldehyde Is the better solvent It burns with a 

ftotah ag ta ftU htaffjt to "Tbe Father tbe form of a transverse tod working In s wicket, or of heat nearly ns great as that of acetylene Itself, sihI so 

tjm* iflfMaiMplfMlp to Heprj IL two “raft Joint*,* OM oe either side of the stump, In metal cutting or welding by the oxy acetylene blow 

riJto Pratofla'U*qboMta-jntr •»* Heavy the lataoal rielttag of g ftdt to eomeUmes Imitated by pl)ie It cools tbe flame very little. With acetone there 

P M jtod tta*. Hgatora ta, Vtorito to tbe side springs rim ytrid to lateral pressure One of ta only an hoar's warning Istfore the gas glics out 

Mil(St wtarav @fifes pwfitasl/, had the bri* ta ba tUato * ftf tta real foot U a curved sole hut acetaldehyde develops a round, black spot in 

ta ^ ^.ta/JPattar (Resaftrt), where tha movement bos ■ natural »p- the flame live or six hours before exhuustlou of 

atata reh o A mk S.* sta 7* ihs thereon- caarataft. ttauah tta mhetltata itself Is somewhat on- tta DU, 
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The Heavens in May 

Motions of the So-called “Fixed” Stars 

By Henry Norm Russell, Ph.D. 


A M we look out Q|Kvn I ho constellations, whlcli after 
a brief ncqiuiliituivit ls*oonii“ ho fumlllHr lu us, we 
may In frmu tear to >CHr Impressed with Hu* utter 
nlMoim of rliHUKL 111 Huir outline Store exart Htudj 
of tin- iiiutloiiN of the Ht h m which cnni|xMe them oul> 

iIihihiih t111 h Imivressl. for we learn that no changes 

wlilili would lie at all roiiK]ilcuouH to the unaided eye 
ban tukiii place In the apiieuruncc of any one of the 
Klur grams* In our skies In tlw last three thoUHiiiitl 
years. Hut wbm we accustom our mluda to a differ 
cut llmcwulc measuring the luterialH between our 
tiunidiird ohaerialluns, uot in yearn, or even centuries, 
but In huiidnsls of thousands of yearn, we conic u|kiu 
unite a different Mate of things. 

It nitiy Heem iKild to aftimiit to forecHHt at ull what 
the heavens will look like a hundred tbouxaud yearn 
from our era bill for Hie brighter Mam Ihelr apparent 
unit lone him I icon mi carefully ohnerred that, If they 
continued lo mow over the heavens lit the suave upper 
tail rati their inmllloiin even at lliul very remote 
einn.il, could In foretold accurately enough to make u 
lory fair ntar limp for uaked-cyc purpuaeM I though 
many Mum might be a degree or no out of place on It) 
Hut fur nihIi long Intirvaln of time we cannot nafely 
uhhuuil that the uppnrenl motloim of the Mara In the 
aky will In uniform The Man are actually moving 
In Htrnlglil linen at uniform npced llul from Ihln very 
fact It In n Idelit I bat any Mar muM Heem lo un to 
mole fnnlcnt III tbe nky when It In neurent un, and 
Mower when It In In other portion* of Ita (ruck (both 
lavaiiHc II In then farther away and became* ltn mutton 
then maken an ohlli|ue angle with our Hue of night 
liinlcud of h right nugle) 

If a Mar In coming nearer to our Hynlem It nllould 
therefore upiiear to mote oier the cclentlul apliere with 
gradually Incrcanlug s|*eed, and llu* oiumnlte will he 
true If u In receding from un. Thin (bnugn In N|ieed 
will Is* very nlow, and will uot Itvcomc iiercepllble even 
to the moM refined observations, until the Mar him 
mured over (en or tlflccn mtuuten of arc Mo far It turn 
boon detected by direct nbaerratlon for only two atam 
of very largo prn|n*r moduli—(Iroombridge, IKK), 
and ttl t'ygul tor Imtb of these l*rof Bonn Bud* 
that the apimrent motion hi gradually Increasing In 
rapidity, from which It follown that tliene nlnrn muni 
lie coming nearer our system, a result fully confirmed 
by direct H|**ctreecopli observations. 

Fur many other Mam. however, we may predict with 
confidence (bat nlmllur ehuugcn In their pro|ier mo- 
tbnin 1 will in-cur If we know the imrallnx 1 e the 
dtnlHiice of a Mur and have alno measured with the 
*|icctroaeoin* ltn velocity of approach or recession, we 
can owNlly make a diagram of lln real |ialli In niwee 
irndiig the nun an the center of reference) and thus 
predict all the ctrcumnlunevn of ltn mo¬ 
tion 

Fur an example we may take Hie Mar 
SJtrta llerriills. The ohaerved [mnillnx 


prenent distance from un la almut 1 400, 
000 tlmen that of the nun. It apiwam to 
move acroxH the nky at a rate of 001 
aecund ii year which, at that dlMauce 
ilomandn a real motion, at right unglen to 
our Hue Of Might of 12V4 mllen a second 
lint, from the nimetroncoplc work of nev 
eml observers It In fouud (list It la ap¬ 
proaching un nt I he unusually rapid rata 
of 47 nil lew |ier second It follows that 
this Mur In actually moving at a rate 
of 40 mllen n necoud In a line which 
maken au nugle of only 111 degrees with 
the line joining It to the nun At this 
rate It Irnveln every year a distance e)|ual 
lo lfl% times that separating the earth 
from the nun. 

We cun now make a diagram of the 
track of lliln Mar past tbe sun, such as 
In show ii In the adjacent figure.. In which 
m ch notes the nuu 4 the present position 
of the Mur and H Cl, D E F, ltn future 
IhimIIIoum hi Intervaln of 2Q.0U0 yearn. 

A min gluuci* shown huW much more 
rapidly lliln Mur will appear to he moving 
w hen it In nearest us (some 80,000 yean 
lienee i Hum It does now 

Mint* detailed computation shows that 
at that linn ll will appear as bright as 
A returns dues now and have a "proper 
mot I mi of more than 0 seconda per year 
- greater than auy stir baa at present. 


It will certainly be a remarkable object then, but can 
hardly retain lu preaeut name Zeu Ueroulit, for U 
will have moved northward and westward about 70 
degrees Into a region of tbe sky which Is now assigned 
to the southern pari of Una Major, and 100,000 yean 
heocc It will In* In Ism. 

Thin la a somewhat exceptional case, for the track 



that the “eternal hills,” perishable 
, are In all likelihood more lasting 
igh very far from being as 


The Heavens. 

our map, we find upon It all tbe star* 
of which we have spoken. A returns u high In the 
south, seeming at first glance almost overhead. Spies 
Is lower down, and to the right, and Kenrplo la rising 
Id tbe southeast. Hercules, with Corona above and 
lan below him, la east uf the aeulth, and Aqulla, with 
1U bright star Altalr has Just risen. Ophloehus and 
Henwua fill tbe southeastern sky Cents urns Is low 
In the sooth, and Hydra In tbe southwest, with Leo, 
Virgo, Crater, and Corvu* above It Oemlnl and Auriga 
are setting In the went and northwest, and the Croat 
Bear hangs high above them. Una Minor and Draco 
are above the |*ole, Cetdunis and Cassiopeia low In 
tbe north, and Cygnus In the northeast 


In 

ull this time Altalr, on tbi contrary, in a near neigh 
lnir ami In Mill approaching un, no that lu the year 
I0J U00 It will be within the present huuudsrien uf 
Hercules, mure than twice as near, and fully five times 
as bright an nt present 

All thin nuiy neem like very long range speculation, 
hut a hundred thousand yearn, however lung lilstoric- 
ally, In hut a very short time from the standpoint of 
geology, an all nludeuts of that nclriice agree It In, 
therefore, much more than probable that could we be 
transported beck In hut a relatively recent geological 
period, nay half n million years ng<o, we would Dud, on 

regarding the heavens. 111 Hu or nothing recognisable lu 

the way of conMellnlloun or lmllvldmil Marx texcept a 
few groups like Ihe l‘leluder> Hut nt thin lime, the 
muln features of tbe present laud surface of Un* coutl 
ueut were not greatly different from what they are 



Mercury is a morning Mar all through Hay, hot la 
best observable at the beginning of Urn mouth, when 
he rises about 4.30 A. M Being, however, south of 
the sun, bn In uot very favorably placed for us. Venus, 
liavlug ivanned through conjunction with the nun on 
April 24th, In now a morning star, and rapidly moves 
out of the twilight. At tho end of tlnv month she 
reaches her greatest brilliancy being about 11 times as 
bright as will as, and 130 times ss bright an u standard 
first magnitude star She rises about JAM, and can 
he followed with the unaided eye luug after the snn 


Mara la likewise a morning star In tlnccn, rising 
about 1 A. M In the middle of the month. 

Jupiter Is lu Sagittarius, and rises about 11 P M 
on tbe 10th He Is too far south to be well observable 
until some time after midnight 

Ms turn Is evening star at the beginning of the month, 
setting at w 40 1* M., hut tbe sun overtakes him and 
on the 38th tbe two bodies are In conjunction, and tho 
planet unobservable 

1 rauus Is lu Oprlcurnus, observable lu Ihe hours 
before daybreak Neptune Is lu (leiulnt, and Is about 
four hours high at sunset 

The moon Is new at .1 A. M on the fith In 
her first quarter at 7 A M on Hie 11th, full at 
J A M on the 20th, and in her last quarter at 

7 P M on the 27th Mhe Is nearest tbe earth 

on the 15th. and remotest on the 2Hth During 

Ihe month she ivaeees by Mars on Hie 2nd, Mercury 
and \ euus on the 4th, Naturn on the 7lh, Nep¬ 
tune on the 11th, Jupiter ou the 23rd, Uranus 
on the 20th, and Mars again ou tho 31st 
Princeton I nlvernlty Observatory 

Water Softening Methods 

M KTHODS of water softening are not 
only of great pracllcul value for pre¬ 
venting boiler scale, but are needed In 
dyeing, lauudry and other branches of 
Industry, aa Is well known We wish to 
speak of the use of aluminium for this 
purpose. A Hurupeau method consists 
In filtering tbe water upon the compound 
called “permutlte," which b a doable sili¬ 
cate of alumina and soda obtained by an 
Industrial precise. Contact with It causes 
tbe lime of the water to give soluble salts 
of soda by,double decomposition, and the 
filtering suttter is transformed I 
welt, this being i 



UIC * 3 # 


with embossed surface. It Is said that 
such water will aotaagw give baUm smile, 
end It wilt even loot— op the Mate 
already in the MMr 8m* water should 
be used me after the treatment or be 
, kept In tanks painted tesMe. it It uot 
that efcaagm take Hi 


AteWo’otofc Maria 
BT SKTt MAT AH* JCW* . 
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ThU ptctorc ihowi > portion of the big battery o( Pickard trucki which plunged hiiu the tchef work of Hood inept Dayton 


THESE PACKARD TRUCKS HELPED 
TO PUT DAYTON BACK ON THE MAP 

Following the Dayton flood, thirty-eight Packard trucks were used 
twenty-four hours a day to carry relief supplies and clean up the town 


T HE Citizens Relief Committee issued the call 
for help at noon March 29. Two hours later, 
eight Packard Trucks were loaded onto a 
special relief train at the Packard factory. Within 
twenty-four hours, these trucks were at work in 
Dayton. Ten other Packard trucks were sent bv 
special train from Cincinnati. These vehicles, with 
the large battery of Packards owned by the Na¬ 
tional Cash RegisterCompany, formed the backbone 
of the transportation outfit used in relief service. 

Dayton streets were choked with wreckage 
and debris. With all other methods of transporta¬ 
tion rendered useless, necessity demanded motor 
trucks and they made a magnificent response. 


The Packard trucks worked in water so deep 
that it was necessary to cover the radiators to 
avoid flooding the*engmes. In the stress of con¬ 
tinuous emergency work, the trucks received no 
mechanical attention. It was a situation that called 
for 100 per cent efficiency and the Packards met 
this demand 

Sixteen hundred dead horses and many car¬ 
casses of other animals were removed by the Pack¬ 
ard trucks within a period of three days. United 
States army officers say this prompt work averted 
an epidemic. Members of Dayton’s Relief Com¬ 
mittee state that the Packard trucks were a big 
factor in making the city fit for habitation 


The people of Dayton know that when necessity calls the 
Packard delivers. What will you do when your test comes? 
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The Smallest Automobile 

\ \ iiutiminblli which 1 m pruhulily the* 
niiiMt diminutive practical working 
i nr III ■ \1 nIi me Ih Illustrated In the hi 
i oiiijoiiiy lug photographs. It wiim di-Hlkued 
mill bulll li> limclih Ncwmmi of London 
mill lln I III II toy Ih driven mill iiinlnillctl 
• nllrt.lv Iiv hlH llltln non Freddy ft't* 
min olil who Hikes Ids little ulster mill 
lirnlliir for rlilpH In It Mr 'Sew mini built 
tlio pur with IiIh own IiiiiiiIh. II tiHik i Igh 
lit n iiniiitliK In iinniili In the work Tln< 
rur Is is|iil|i|Hil with n two 11 Under giiMO- 
llm i n.Ini of Ji, IihIi iHiru iinil Hip pii 
M m Ih nlr-iiHilpil with ii fun The imwir 
N IriiiiHinilltvl hy < Inilii mill licit to the 
rinr nvli Hit Klnrlliig gear poiihImIm of 
n fiHit Ii tn which niovpti (he twit front hii 
hilt r to hii ucllip imlley Tlip mootuinlHm 
Ih ho i oiiHimctod tliut when the youthful 
i linnlfi nr tnkin his fmit oft the pedal 
lln Ih Ii Ih iiio\p( 1 In Hip Idler nnrt thi> 
hnikin nrp ii|i)iIIihI T Iip our Ih pijnl)ippil 
with eleclrli light h supplied from n 4 toll 
n« nmiilntor Tin lulnlitliirp automobile 
Ih IIHihI with nil i Mimmt wIiIhLIp nnd Im 
I n otiri win Hip cxiipI pounteriuirt of 
Inrgpr miloniohllpH It will be obnprviHl 
Hint the mr Ih |imt Idcnl will) a lop wltlrta 
null Ih hrouglit fnrwiird whpn tho weather 


Jaat like grown folks. 


Underside of tho baby seta. 


130 pound* ptunft fRWine Ihrongt) throe 
its*. af bofe *» Mt In length, 1 

with s ili-toeh nxxjUi Ipaw uoule on 
each Ho*. The test twenty Ola 

ute*. The engine ntskss •reO TeVotuttoow 
per tnteate u>d It driTwg the ppti^p nt 
1 .COO revolution* per minute. y 

Guide for a Lubemon’t Saw 

I K order to enable * lumbernwu to 04e 
s two-handled eew wit hoot the aid tff 
■ second man, a Canadian has devised the 
guide shown In the eceomiwnilng lllus- 
tmtioiL A pair of tongs are provided 
which may be damped to tho tree, the 
Jaws of the tonus being formed with teeth 
adapted, to dig Into the bark of the tree 
The hand lee of the tongs pass through 
sockets formed In a guide bar to which 
they are made fast by means of a pair 
of thumb up rows- Tho mw rests on a 
carriage that la adapted to travel along 
the guide her as the saw is fed Into the 
wood. A constant toiwion Is provided hy 
a weight on the end of a chain that passen 
own a pulleor at one cud of the guide bar 
and to attached to the carriage. With 
this arrangement the lumberman operates 
the saw from one end while the other is 
supported liy and Is free to slide In the 
carriage. A twenty ounce weight or If 
preferred, a heavy clock spring Is nu0l- 
cieut to food the sow lute the trea With 
this arrangement a man may turner or 
notch a tree and can use wedgoa. A tree 
of any sine may thus be cot down single 



Pumping Out Flooded Cellars With 
a Motor Fite Engine. 

A FTh.ll the reevnt Ohio Missis subsid¬ 
ed o\eu though I he surface was 
drained of wilier there jet remained eon 
aldt ruble work to be done In pumplm. out 
cellars For this purpose, wlienver poa 
ai hit Are engines were used The ac 
inmimiiv lug phntngmph shows a gnsnlliit 
piini|ilng i ngliH nt work Ht folumbiiH 
Ohio drawing water out of the cellar of 
i nglut liouai \o 10 This sort of work 
pul Hu tire pump to a act ere test, for thi 
wnlir wnH inudilv and sandy However 
Hip pump hIiowii In lilt llhialrallou Is of 
tin iiiiilllpk* Hinge cpiilrlfugal type hih) 
whs In im iihi Injured Iw Hu (.lit sucked 
In with tin wnltr The imm|i etailtl draw 
In Hluiiee iih Inrgt ns Ihret tpiurUra of an 
iiith In dlanuter wllhoiil lnjurx to any 
pf Its imrtM Tilt' tuiiiip is drlteu hy a six 
it llitdi r engine of lit horse power cupae- 
liv mid It will debtor l.ikS) gallons per 
iiilnuit nl 1 Ji ptumda of prewmrt! At a 
reei nt leal It drew water six and one half 
'Vet pumping I .in) gallons |)er minute, at 


Pumping oat a tooded cellar with a 



blocking croHs-Hfreet tralflc considerably 
The time In transit would havo been set 
pral times greater than was taken by tho 
machine and the damage to the pavement 
would hove been greater owing to the 
slower speed and, couaniueutly, the longer 
I Ime the crushing weight would have been 
jn the road. 

Obtaining Power brn a Toting 
Plant 

T HE manufacturer‘of engines of any 
type. In Uto nature of the case, makes 
a thorough teat of each to* bfcfoMj’tt goes 
to the user. This V eapecbtllr true ot 
gss engines of any sort, facts muat ha 
"smoothed up" and numerous adjagt- 
raents made! The vgrfcxmd* rices neb 
as magBetqa, colls and oUem ' must be 
tested under hard fOrTtoa opodfrioos. it 
the tmt to msd* <Biw*ly oh the Prmty « ' 
wst** hdim an- «ig ftttPte.tafc siaw, v 
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The new Garford “Six” was designed contrary 
to the usual custom. Instead of utilizing, re-design¬ 
ing or substituting any old parts, this car is new in 
its entire construction. 

From the smallest steel bolt to the handsome, 
graceful and noiseless one-piece-al 1-steel body, it is 
a distinct 1913 creation. 

In it are embodied more new and practical six- 
cylinder improvements and conveniences than in 
any other “Six” built. 

As one illustration, your attention is directed to 
the single, parabolic electric headlight, sunk flush 
with die radiator. This new method of lighting 
eliminates the rattling, cumbersome and unsightly 


tbcMfe Sfert*. wIM Me, ,< 

‘ y 


headlights that were always in the way. It gives 
the car a much cleaner and much more finished 
appearance. 

And this is but one of the many exclusive Gar- 
ford features. 

A Garford owner recently wrote: “It strikes 
me that in the new Garford ‘Six’ you started 
your improvements from where all the others 
left off.” 

So, if you are in the market for a “Six,” we 
believe we can offer you even more for $2750 
than most other manufacturers can for double that 
price. 

Literature on request 


«tM km ootar-JH la. 
by 6 b 

WbMl Bw, lUfadM. 

TW-.M.4H. 


The Garford Company, Dept 21, Elyria, Ohio 
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The SKoes You W^ar 

Why They are Moderate in Price and Good in Quality 

By George BrodthoM 



Tho first fact that everyone should know about shoes 
Is this 

HIIOKH Alth BVITEB IN (Jl AIjlTY NOW TUAN 
THEY K\ Kit WKUK ANI) VK11Y NEARLY AH 
CHEAP Eiery other necessity of life haM Increased 
much man lu coat 

Allot her (not 

HIIOKH ARli NOT MADE I1Y A TIWRT No less 
than I Jibi factories are keenly comis-tlug with ouo 

There mUNl Is Home reason why shoes have not In¬ 
creased virj much In )irlcc autl why there la no shoe 
trust 

There la Just one and only one renmii and that Is 
TIIH KEEKtTIl K HhUVIOK l*OLICY OF THE 
liNITBD HHID MAI ltlNKHl ItlMl'YNY 

HOW THE UNITED SHOE MACHINERY 
COMPANY WAS STARTED 

The I llllisl Kline Mu< lilnert I nnijmny was organised 
In IKINI II was foriucil for llu purpose of cimlillng 
ahoo nninufiu Hirers to male In/hr *Aom Hum they 
math' Is-fore awl hi mil them In the public at Ike 
nmulliml pmtnllih ■ r/**«i 

lleforo the I lilted Shoe Mh< lilnerj Company was 


there was an unnecessary duplication of expense, for 
all of which the shoe manufacturer and ultimately tht 
public paUI One set of re]mlr men conld easily keep 
all tho machines of the three companies In order One 
factor} could easily make all three NON-COMPETING 
types of machines, no that tho shoe manufacturer could 
obtain ills equipment from one source Just aa lnmsc- 
wl\es can obtain non-competing carpet sweepers and 
gloves or non-competing wash board* and linen from a 
dngju department store. 



This reproduction of an ancient decoration show* 
that, thousands of years ago, the Egyptian aaade 
shoes very much aa the modem cobbler did before 
the invention of American shoe machinery 


So. In order to lessen the expense of making shoos 
AND IN ORDER TO ENABLE THE PUBLIC TO 
BI<Y THE BEST HIIOKH AT THU LOWEST PRICE 
the three NON-CtlMPETlNG firms mentioned were con¬ 
solidated In I KOI) to form the United Shoe Machinery 

THE BENEFITS OF THE LEASING SYSTEM. 

Because the old leasing system baa laieii continued 
by the l nlted Hhne Machinery Company tki re is no 
*hoc I nut You will undcrataud why ir jun consider 
the way moat manufacturers must start lu bualiieaa. 

Suppose that you had docldod to engage In n mann 
factoring enterprise You would bare to raise money 
not only for the punnae of acquiring a factory, but 
also of purchasing machinery Indeed, yon would 
spend much money ou machinery —go much that whan 
you sold your goods, you would hnro to make a pro¬ 
portional charge for tho intercut ou tile mnnoy Invented 
lu the machinery—about six [icr cent a year- and an 
other ten per cent a year for depreciation, repairs and 
the like Became thiwo fixed charges arc large, be¬ 
cause It takes much mouy to boy expeuslro machinery, 
many Important imduttrler —textile manufacturing, foi 
example —are conrrmlmh ii in the kondi of a tow com- 








































• of reyairiee Her p*tr (mi* ky • 


OorfJrMf writs. woman'* wo* . UMOM 

Goodywkr tan ebon, man'i end mlmm 1 0006 
Mean and woman'* McKay aboaa . . 0.01740 

OhOdretPt MeKay tewed thorn ,. 0.01381 

The average royalty merited, baaed 09 the foregoing 
table, ta a boot two and two third* eeata per pair In 
reality n IB LUSH THAN EVEN ONE AND ONK 
THIRD CENTS A PAIT tor moot of the Shoe* worn, 
beoanaa Goody hbt welt ahoea const ltnte leaa than one 
tMrd the annual production of the 1'idted Staten. 
SINCE THE ORGANIZATION OK THE COMrANT 

tHk baking in cost ok production of 

MEN’S GOODYEAR WELT SHOES EFFECTED BY 
NEW AND IMPROVED MACHINES AND LOWER 
ROYALTIES HAH BEEN NEARLY S CENTS OR 
NEARLY DOUBLE THE TOTAL ROYALTY NOW 
PAID. 

In return fin: this trifling royalty, the United Shoe 
Machinery Company provtdea .American shoe menu- 
fnctnrera with • service that in unrivaled and unions. 
This aerrice anions the aaatunpUon of the whole coat 
of Invention, experimental work, development, manu¬ 
facture and depredation of machine*. the coat of ceaae- 
leaa cam of machines to keep them at the higbari print 
of eAMeocy, the pnrchaae of latent* and the coat of 
admlnWration. Proddent Wlualow of the United Shoe 
Machinery Company hit* repeatedly said “IT AS¬ 
SUMES ITEMS OF EXPENSE AND RISK WHICH, 
UNDER ANY OTHER SYSTEM YET SUGGESTED, 
THE SHOE MANUFACTURER WOULD BE COM 
FELLED TO ASSUME HIMSELF, THUS SUBJECT 
1NG II1S BUSINESS TO A GREATER MACHINERY 
COST PBH PAIR THAN THE AYBKAtiK ROYALTY 
HE NOW PAYS " 

/a It any irimdor that shoes arc to cheapt 
KEEPING SHOE MACHINERY UP TO DATE. 
Nearly all the modern machine* to be found In the 
bottoming deportment of a aboe factory were cither in 
vented or iwrfectod by the United Shoe Machinery Com- 
I«ny Some of them were Invented by outride Invent 
ore who were not connected with the United Shoe 
Machinery Company, bat who arid their patents to the 
United Shoe Machinery Company at a fair price. Hot 
Burnt of them were didiberatrly created by a highly 
paid eta If, to moot the needa of shoe manufacturing. 
No really good mechanical Idea 1* lord or abandoned for 
lack of mental or fliutnriBl enpport. FHOM *000,000 
TO *800,000 A YEAR ARE SPENT IN IMPROVING 
OLD MACHINES OR DEVISING NEW MACHINES. 

If the lm cu(nre of the United Shoe Machinery Com¬ 
pany nre uucu ennriuerd that aotne *tep In the making 
of a oboe cau be nccmopltiibed in a rimpler cheaper 
and eiieedler way. all the reaoureee of the company are 
placed at their dlaiuml 

It lined to lie the practice, for example, to lit the 
|urta of a ahuu up)ier to the wooden lari, by hand 
Till* uiierathin waa expensive, It required an much 
■kill and |mlleuce that few thought It pomdble to carry 
It out by machine Finally the Uniting machine wax 
Invented which cared fur a lari of thl* operalluo. It 
wne atilt neceaary however, by mean* of pincers lo 
pull llie leather over the ulcer curve* of the lari before 
tacking It In place, and the Inventor* of the United 
Shoe Machinery Company were confronted with the 
problem of contriving a "imlllug over” machine Thl* 
problem waa tolled by them at a tremeuduua cost 
They worked for you re and they epent over one mil 
lion dollars. When they bad at laat fltrlebed their taak 
the famoux • Rex pulling over" machine waa produced. 
UetpUe all the time all the money, that toot expea dot 
tm thie machine, the thoe manufacturer papa • royalty 
of only three Hyhtht of a vent for each pair of thorn 
Pride by It* Brian*, and tfeia amall royalty alao coven 
the nag of anvaml other machfatea need In the polling 
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IT W Tsm POLICY OF CONSTANTLY IMPROV¬ 
ING MACHINERY THAT HAS KEPT THE PRICE 
OF SHOES DOWN 

SCRAPPING MACHINES. 

Many manufacturerx In other Industrie* CANNOT 
AFFORD TO DISCARD OBSOLETE MACHINES. 
They have In mated too much money In them. Their 
mannfactBring coats are often high bocauae their equip¬ 
ment la oat of date. 

Every ncte intention produced by the United Shoe 
Machinery Company meant the -tirappiap' of hun¬ 
dreds of mavMnee at tha United Shoe Machinery Com- 


The “Rex” pnlHng-over machine, which waa devel¬ 
oped at a roet of over $1,M0,M0, and which fill the 
parta of the aboe upper correctly to the lari 

/Minn's expense In h single year no lex* than four 
thouxond machine* have been wilbdrowu to make room 
for niHCfalnex euilmdylng the latext Improvement x. It 
due* not nutter If the xhue factory lx large or xoiall 
All factories reeelic the latex! Imiiroved machinex. 
United xhue serviee lx rendered to all on ei|nnl lermx. 

THAT IS STILL ANOTHER REASON WHY 
THERE IS NO SHOE THI'ST 
THAT IS WHY EVERY SHOE FACTORY IN THE 
UNITED STATES, LARGE Oil SMALL. ALWYYB 
HAH AN EQUIPMENT ABHOL1 TELY MilDLllV— 
TIIE LAST WORD IN MECHANICAL 1NGEN1 ITY 
THAT 1H WHY THE l»l BMC IS \ltl 15 In III Y 
SHOES WHICH ARE CONCEDED TO BF THE BEST 
IN THE WOBLD, AT A PRICE TO MFKT E\ EltY 
PI USE. 

THE REPAIR SERVICE. 

Whenever a xhue machine hi dlxubled the teleiihime 
or the telegraph will bring the nett reel United Shis. 
Machinery ex]M>ri to the xhoe factory Mm blue* are 
tllux maintained In perfect condlthm without eluirge 
Over five hundred repair expert* ure kept constantly 
on duty at the beek and call of shoe wuiiufncturer*. 
Thl* expert nervier mean* that ltXllXX) catalogued ma 
chine l«rt* muri always be kept In xtock 111 the Heterly 
plant of the United Shoe Machinery Comjiuuy Over 
twenty-ot»* million part* of machinox are xi-nt out from 
the xtock room annually to varloux brain hex of the 
I nlted Shoe Machinery Compauy 
AS A RESULT OF THIS REPAIR SERVICE 
EVERY SHOE WAN! FACTIHtKH CAN COI NT ON 
IMS MACHINERY, AND HENCE ON IMS PRODUC¬ 
TION HI* profit* nre »reared. 

THERE IS NO MONOPOLY 
THE UNITED SHOE MACHINERY COMPANY 


DOES NOT MANUFACTURE OK CONTROL ALL 
THE MACHINERY USED IN SHOE MAKING Its 
■ m 'r hiB fat confined largely to xupplying the machine* 
for laitlng and bottoming shoe*. in muri factories 
machine* fur atUchlng, treeliu. or fliilxlilng xhue*. and 
for working role leather can lx found which were 
supplied by other companies, and ublrb are lnatalled 
aide by id lie with United aboe machinery 

No xhoe manufacturer need deni with the United Shoe 
Machinery Company If he doe* not choose to t'o ho. lie 
can equip hla entire factory with mnehlnen which are 
not made by the l nlted Shoe kirn him ry Continny If, 
therefor* the United xlioe equlpmi nt lx to lie fonnd In 
nearly all the 1.200 shoe factories In this country It 
mtut be becanae It 1* so highly eltlcleiit, and because 
the manufacturer obtains not inertly machine*. but 
SERVICE—a sen Ice that enable* him to fulflll hla 
contracts to the dm anil TO SELL SllOl-S TO THE 
PUBLIC AT A ld>W PHICE AND \ AM \LL MARGIN 
Ok PROFIT 

The only mono|iol> wlihli IUl I nllcd Shoo Machinery 
Company enjoy* lx llie legal monoixily granted liy the 
patent lawn of thla country to i very lmenter Any 
one who take* out n imtent enjoy* exactly llie xawe 
kind of a monopoly Yftcr the explmlloii of xcvenleen 
yearn—the farm for which imtent* are grunted In this 
country—any one lx free to make uxe, and sell the In 
ventloii disclosed In the imtent 

The iwtenlx on many I lilted rime machine* have 
expired Other* are froi to appropriate the ldeax dls- 
cloeed In them, und other* hu\u done an 

Tht exist! mt and saints of thi l'sited Shoe Va 
ehiscry Company thin ad not only on iffeiliri sir 
Pier, but alto on thi Inuvtlun of site shot mat hints. 


HOW THE SHOE INDUSTRY HAS PROSPERED 

The liberal IiiihIiiihm policy of tin I idled Shoe Mil 
chlnery Compauy lmx made xliiai iimmifiiLlurlng one of 
the lending luduxlrlcx In thla counlry 

Before IXWI, when tht I nlted Hlux- Muclilntry Com 


THE WAGES of those employeil In American xlioe 
factories INCREASED FIFTY SIX PI-It ( FM lx- 
tween 1IMM1 and 11X10. or from I'M!,1711,1 MO to ptl-Wt IX*> 

Onr alms exports were very auiall lu JXIXI They 
amounted to only *1 ,mI 0,B1* lu Hll2 llie value of Im 
purled xhue* was *17,-1X11.8:14 an ini nasi of man than 
HS0 per cent 

Thit ir.onilerful yroirth is dm thlrfly to tht tibirul 
business methods and the fai lory «rrin luilh y of thi 
Vnllid Shot Muchimry i omiMwy The wealth of thla 
country ha* lioen lm reused by iiillllona becuuHu the 
lulled Shoe klachluery Lumimm lmx xiHtimullcally 
Invented new machinery to li-iweii the cost of hIkm munu 
facture and to luypreiie the qimllri of shoe*. AS A 
RES I LT, THE SHOE IMII STHY Ok lilK I'NlTUl 
STATES LEADS THE WOIU 11 

SHOES ARE NO LONGER LUXLRIES. 

Nowaday* every body wear* xhia-x lit lliere waa a 
time within memory when hIuhh win luxuries. 1 pair 
of liaudxewed welt aboex once nixt from * KMX) to *1«1IME 
Duly tlm rich worn them cun dm Yet now you im> 
from *d.fiU to *AUU fur u |«lr or Goiriyenr welt hIiism, 
much more comfortable und nimh Ix-ttir In quullty 
than the *10txi tuindxewcd xlua* your father or your 
grandfather wore. What lx more you as an avrrnye 
Amorimn, bay three pairs of shots u year Shoex ure 
no longer a luxury 

Jill NIK kOlt YGIKSM.1- HOW Ml Cl I OF ALL 
THIS IS Dll- TO Till- POI II Y ilk Till- I MTFD 
SHOE MAC 1)1 VERY COM! VNY 
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It Heeds 
Tire Cuts 

You want to 
cut out tire re¬ 
pair waste— 
then you need 

this self-vulcanizing 
tire repairer—it does, 
itself, the extra work 
you’ve had to do 
yourself with the or¬ 
dinary tire repair 

mastic All you have to do ll 
to apply it—it does the rest 
Fills the cuts and holes, solid¬ 
ifies quickly and becomes like 
a part of the tire No car 
owner can afford to be without 
it Reduce tire expense 30 
per cent—use 

^ NARCO — 

Tire cut 

FILLER 

Requires No Kneading 

a non ahnnking rubber compound heavy in rubber a combine 
tion cement, cut filler and maatic Refill, and unite, the tom 
place in the tire with a permanent plug of rubber mom reailient 
than the tire itself Weld, the looacncd tread to the canvaa body 
Supplied only in patent, collapnble tubes, with tapering spout 
Easy to Uaa 

All you ban to do m to clean the cut thoroughly with 
LOsnluie—remove all oil, and and other foreign mutter 
Insert the tapem g spout into tl e cut ai d compren the 
tul e emooth off the cut filler and the repair ta c ■ plated 
All >w it to heel over mght| in tl e mom ng it will have be 
co ne Ilk* a pvt of the tire. Riven tael! to the voile of the 
cit forming a union eo \ erfect no road abuee can remove it 
_ Thu Is the logical manner of t re repair Evert n to 

iwner in Amenta should n ske Tire C t F Her s 
a repair outfit and begin earing in tire tost now 

On Sab at All Drafere. 



’TC REnew 


decay Spread it Over tl 
Urea altar oMndmg whb T 

Mates tfasa teoklfo* 


NATIONAL RUBBER 

4406 PAFtH STUrr, IT LOUH, *00. 


YDm far Moving sfatar* MliMw- . 

Oeorge W Bingham of Brooklyn, N T, 
aaagnor to Blngham-Cameron Company 
of New York hu patented No. 1045 502, 
a film for moving-ptetura machines which 
comprises n disk of eaOuknd or bku trans¬ 
parent material provided with a aeries of 
pictures arranged pro groan vely on the disk, 
the disk having an opening located m ad¬ 
vance of tbs seme of putting and at euffl- 
caeat nse to permit free pareage of the beam 
at light omanating bom the projection 
apparatus of the m ac h ine 
The Patoate of the Beth Treat.—The 
patents owned by the Beth Trust recently 
dissolved by order of the Bupreme Court 
of the United Btatae oover principally 
enameling processes The major patent of 
tin trust was that granted September 26th 
1800 to James Arrott Jr Pnor to his in 
ventern the enameling powder was ap¬ 
plied by a neve attached to a long handle 
which was held by the workman with one 
hand and the neve made to vibrate by the 
workman striking the handle with the other 
hand thereby sifting the powder over the 
surface of the iron ware The instrument 
was an impi rfect one not easily handled, 
and hv its us* the workmen were subjected 
to intense heat and physical • train Be¬ 
sides the flow of the powder was not oon 
tinuoua it was oast upon the metal in 
intermittent puffs causing in many in 
stance* an unequal distribution of the 
powder and producing defective article* 
which either had to he thrown away or add 
as second* With Arrott s invention 
those evil results are lemoned or disappear 
The oevi is tnmhaiuoally vibrated very 
rapidly lautang instead of an intermittent 
flow of the powder as in the hand prones* 
a praotu ally continuous flow Both hands 
of the workman raav he uaed to guide and 
dire* t (he move The advantages of the 
instruiu* nt over th* hand prooees are do¬ 
llied It is more efficient and more ea> 
n imeal It make* a better article and in 
h a L mo There is no waste in seconds 
Th* workman la relieved to some extent 
fn m the fierce h at Other patents owned 
ly tbo Bath Trust arc those granted to E 
Olthndge f w a pru umnUo sieve and a pat¬ 
ent to William I indxay for an enameling 
powdir diatnl utor These are lmprnve- 
nit nts on the Arrott invention 
Protecting Moving Picture Films —In a 
pali nt N 1 04 > 801 Iaidor Kitsee the 
Philaddphia invent* r suggests that he baa 
fiund that if a nitrated material is am 
Imldod in a carls n&to compound the gases 
given off bv wud material are neutrallied 
tin U mperature n mains stationary and no 
deterioration is awertainable When tw 
Him each in 1 wed in a reo* ptaclo ar 
suljoctod t> a higher temperature on* 
Him emhedd d in a oarbonate the other 
film minus the arhonate then the film 
witho it th* a-bunate will inflame at a far 
lower temperature than the film embedded 
in tin carbonate for the reason that the 
gas* oils prod in ta of the film embedded in 
the carbonate are ueutrellxed as soon os 
tliey are given off whereas the gaoeous 
product*, of the other film tend to raise the 
temperature and explode To protect 
then fort a film used for kmematographio 
exhibition he embeds the same in a oar 
bouate of ammonium compound such for 
l el* Cano* as a hi-carbonrff of anUnociluin 
sodium etc and th* agat»bwc far the 
atonge at Aims has a flung impregnated 
with a neutralising aged* for the gates 
given off by the film 
A Rurtag Swart far fetag Machtere 
—Michael A Panaaao of ftew York arty 
in a patent No 1041LB31, shew* a flying 
machine with trucks pivotally mounted on 
opposite odea of the aafe ftreae ao they 
eas swing transversely W haring wheel* 
at their opposite eedf «a4 RP*™® 8 «*■ 
nested with thy tntek* on oppoerte rtdre at 
then: pivotal points. 

tank rated ta ibnrtt fo, 

1 046,400. to Cbaitte r, ST ft* of »a* 
York «ty «td tonWMh s*p> KM m 4 


• nuteb* of r«porett»r4(53 


the rtdre of foe hoM. 

tieigaattea* frem fo* Pateat Office Kx- 
aadalag Ceres —Noted th*tending the in¬ 
crease in salary aooardad the assistant ex- 
ammen of the U 8 Pateat Office restgna- 
tions still continue frequent and daring the 
past year the examining corps has suffered 
by twenby-foor resignations One of these 
was a principal examiner During the same 
period several members of the corps have 
died inoludmg one principal »«*wnn» 
Prsvestlsg Thamb Sacking —Jessie May 
Mitchell of Clayton Miss baa procured 
a patent No 1048 660 for a thumb 
and finger-*ueking preventer in which 
there is a stall fitted on the thumb or finger 
and a round disk too large to be ins* rted 
m the mouth is held by the stall on foe 
end of thA thumb or finger an foe latter 
oannot be put In foe month 

Vermis Trap —A patent No 1048 470 
foe invention of Joatph An del of Chicago 
Ill has usuod for a vermin trap in which a 
hollow body has perforated walls and a 
honeycombed structure within the body 
for the reception of vermin and I he per¬ 
forated end wall* are controlled by slides 
which have openings registrable with foe 
opening! and movable ao foe slides can be 
adjusted to cl wu the wall openings 

A Trap Set by Feet —Man non t Rlob- 
ardauu of Southington Conn has sw ured 
a patent No 1 048 IHb for a aiming trap 
which has a pan and a latch to 1 *hi the 
jaws open and is provided with lateral foot 
engaging extensions at the oppoeiU aidoa of 
the jaws so that the trap nan Is a* t by too 
feet pressing upon the ixtonnona 

An Improved Beehive —Francis Dan 
ami baker of Norfolk Vn a will known 
inventor of be*hive improvcm*nts as as¬ 
signor to Robert Johnson has He* ured pat¬ 
ent No 1048050 for a beehivt Uh body 
of which has a Udge Tor supporting frames 
or holder* an i a filling rail for too spaces 
above the lodge anil provides a strip of 
treated material h*lwo*n the tilling rail 
and the adjacent luvo member* 

An Electric Bat Trap —Mi hal Mora- 
wiecki of Pittsburgh Pa has scoured a 
patent No 1 048 005 for an electno rat 
trap whioh has a tilling platform and a pair 
of «leetrodes below the n irmal plane of the 
platform with the fro* opposing ends of the 
electrodes spaced apart and forming a 
mouth and operating to control and co¬ 
operate with th* tilting platform 

A Novel Form of Brake Head— hred- 
cnek R C cm wall of St Lours assignor to 
(hicago Railway Vquipment Company 
has secured a patent No 1 045 261 for a 
brake bead which has an opening of such 
size as to permit the introduction of the 
I rake beam with o verlving means for secur¬ 
ing foe brain beam in order to bald the 
head on th* beam in suitable adjustment 
A Gas-chain Fixture- Frederick DeWitt 
Pitcher of Rochester N Y awngnor to 
Welebach Light ( ompanv in patent No 
1 046 480 shows a gaa-* ham fix tun la 
which the gas-supply pipe extends adjacent 
to foe links with its ends extending into 
socket members pro\ idod on foe end link* 
of tin ch a in and connected thereto ai that, 

socket members to communicate with foe 
gas-supply pipe earned by foe chain 

Heating Hartary EteCtrlcmBy —The 
General Electno Company aa assignor of 
Frederick M Vogel «C Pittsfield Mass, 
has (scored patent No 1046 614 for a da. 
vice far drying burtrry In which there Is an. 
eWetnoiUy heated metallic fora eonea- 
pondmg generally to fo* shape af A start¬ 
ing and having Intercha ng e ab le tofportfau 
with a resistance eoaddetor extending mto 
foe farm ahd fo* toe porttea* *0 that foe 
fora may be heated foroagkoot 
H srei. h ere by OsMffl CM**— 
Reasoning from fo* dMtal practice of tak¬ 
ing hnpresdao* of oafttfa* god fosft tert- 
igwtre tteaMiff emittVtrthltMhMtflttna to 

fo. wSmSSlh SuSHa 

WW ftp w ms ivrrn » 
BMMi at KM d BMag fittfat g**4 *0*t- 

afcte MMMm bv faktar toHMrtdBe aP 
MMuu JtedaJ fi teMyi kttfa 

" i --x-- JLJJttirjSSl 
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applied to underwear ia not deaoriptro of | 
auoh Rood* and ia registrable 


however, there ean be no particular sin 
which oould be dwenbnd aa ntenre 
whether this expiration ui oonatdenHl U 
ntur to absolute sire or to the proportion j 
of one part to another since then Is 


which oould bo considered a right sue any 


In the oase of Hauers Milling Company 
v Kehloe Flour Mills Company thi Coart 
of Appeals of the District of Columbia 


applied to flour u dtsonptivo and noi 
registrable as a trade-mark for flour said 
Tbe testimony shows that it indicati i 
bright flour that shows up well and is 
of a superior quality aa distinguished from 
the darker brands and that tho bright 
flour u considered of greater value and 
more sought after by purchasers than tbe 
darker brands 

Chamber or Commerce In 
to Patents, Trade-marks sad Copyrights 
—The Chatnl>er of C nrameroe of tho 
United States of Ctnenca with gemral 
offliea in the Riggs Building at Washing¬ 
ton D ( has appoinli d H 
on patents trade marks and copyrights 
In so viral groups located at RooIhsU r 
N Y Detroit Mioh and Washington 
D C Tho groups have individual ohair- 
nu n and an composed of follows 
Hochrit r N > 

JaUHH «. tuller II rlueter N Y rbalrms 
(Pnekk St Allis w > Hank Prod I wt ( u I 
Mull l h l« Oomi anjr oml H«all, < urn,*, » 
Oaomo Kastman (Pnwlili nt of th Kastman 


Henry W Morgan (Unlnrdty Avenue Rich 
ester N Y Vlco-prosldent anil Urneril 
Manager Morgan Marhjno Oomianj bos 


Otorw W rstd (tl W t ldd * Co I 
otcctoKispb 

ins- (PnHhbmt and 1 


N Y) 

Detroit MUk 

James Whlrtemom Detroit Mioh chairman 

(Paunt AUornsv Whltusnon Halbert A 

Whlttomorv Wavnn louoty tarings Bank 
UulkUns Dctr It 1 

John rrll Detroll Mlrh (Prusldtnt American 
Injector < impany ) 

UnryM be land D trait Mkh- (Preside it 
< adlllar Motor ( ar Company I 
lliward E (olBa rktrait Mtrh (Vleo-pnsd 
dent Hu lain Motor tar Company) 

lklrall Mlrh (Dealer In 


I Meadvllle Pa President th 
Splr lla t o opanv 

Pe ri H Tuipln (I Jtt f street Washington 
D ( H preoinu » anrtno Anaaicss 
tin Yin A t o 

Jim I h It K Ison (WaihlngUn Loan and!real 
( patent at tor 

It F Street Wash- 
Ink too U ( pauot attorney I 

It is not the purpose of tho Chamber of 
Commerce to have one general committee 
bat rather to hsvt each group rounder 
the subjects and reach its conclusion and 
pnaUbiy correspond with the other groups 


dtthnat viewpoints of the various see- 
tic, s of the country in which the groups 


A Trade mark DteUsa-In deciding 
the «fe» of *» parte Callahan 6 Boas 


nowsg ts traMg words is not ngiatrabte, 
«MM» tite waver of At Ex a miner of 
fftafriWhAa. staring that he has tperaetiy 
taw rawing to this type of 




displayed are not registrable,” and refers 
to the deotston of tbe Court of Appeals 
of the District of Columbia in re Meyer 
Brothers Coffee and Bplee Company as 
directly ruling that the combination of 


registrable mark 

Legal Notea 

High-tension Insulator Case.—In tbe 
terference caw of Hewlett v Steinberger 
involving an important feature of blgb- 


Scuntiw Annul an of April 19th the 
Court of Apptal* of the District of C olnm- 
bin has rendered a dot Won affirming the 
sward of priority to Steinberger 

Designs Must lavelve Invention— Mr 
f ommiMiomr Moore m tbs oase of u 
parts Mygntt has held that in order that a 
design lie patentable it must not only be 
now and ornamintal hut there must have 
been an exereua of the Ini entire faculty In 
its production citing the Court of Appeals 
oase of m re Schraubstadter, 20 App 
D C All 

Adjudication of Cracker Package Paleat. 

—In Potent v C hirago Biscuit Company 
U al m 200 Fed llep 774 the District 
Court N D Illinois f D speaking by 
Justice Kohlsant Circuit Judge has held 
that the Peters patent No 821 974 for a 
method of and nu ani for packing biscuits, 
crook, re and th* like the package consist¬ 
ing of a carton having an interfold lining 
of wax or paraffin paper to include the 
dust and moisture is void far lack of pat¬ 
entable novilty m view of the prior art 
The court rtf, re to the object sought being 
the approximate ext lusHin of air moisture 
dirt and insects and to this end he mg in 
praelioo furthtr accomplished hy eom- 
plamanl s exclusive liotnseo tho National 
Biscuit Company by tbe use of an outer 
w afed wrapper or envelop entirely inclosing 
tile package and c ontints which wrapper 
Iht pall nice asserts is mainly for advertis¬ 
ing purposes by tho licensee 
I mem 



■ 1 thi ist nu si II l> 
i tl ) wo ild If su h 
The question arosi 
ic issue of a rtimuo patent thi Revised 
Statute spimfliallv jvointmg out to whom 
patents ihall It grantid wboreaa 
original paUnls ar n 
rol provisions of the statute which leaves] 
it discretionary with the Commissioi 
whether tho patent shall issue to tho inven- j 
tor or the assign't 

Decision In Interference 
sistant Commissioner Tennant in Bump] 
v Reosiner has docidid that where 
interference involving an application and n| 
patent the apjili anl filed a 
of priority to tht patentee judgment 
rendered u|ion this concession will not be 
set aside upon an allegation that the appli¬ 
cant was deceived as to duration of a boense 
granted by a patentee It appears from 
Ibe statement of thi oase that a party act¬ 
ing on behalf of Bump obtained from 
Reasoner an assignment of his right title 
and interest in the patent Involved and that 
was informed that a license bad 



Tennant 

bn the ease of Perkins A Requa v Weeks 
holds that where m an tetetfaranoe Involv¬ 
ing an application for a re ts sos at a patent, 
a motion is brought to dissolve upon the 
ground that intervening rights aMrus 
favor of the opporing party by the im 
I of a patent between tbe date of th* original | 
patent and the date of filing th* appbea- 




You can increase 
your factory light 

19 to 36 per cent, by not wasting 
the light you already have 

If your ceilings and walla absorb instead of re¬ 
flect light, you are wasting light—the artificial 
light for which you pay good money as well as 
the daylight which comes m through your 
windows. Paint your ceilings and walls with 

RICE’S 

MILL WHITE 

It will reflect eitry ray of natural or artificial light down 
on to your machinery and into the dark corners of 
your plant It will enable you to utilize floor space 
now useless for fine work It will lengthen your 
daylight day at both ends 

RICE’S Mill White will not crack or craze under the 
jar of machinery It will not scale or flake like a cold 
water paint Its firm, ttle-ltke surface affords no 
lodgment for germs and odors 

RICE’S Mill White is economical to apply It flows 
evenly with no brush markB under i 4 inch brush Its 
great covering power and intense body mak c tv. o coats 
equal to three of lead and oil It remains white longer than 
any other gloss paint 

Suited to Any Surface 

RICE'S Mill White can be applied to wood, concrete, 
brick—practically any surface over Rice’s undercoats 
It was tne pioneer “Mill White” Paint It made the 
reputation of the name “Mill White ” I he speaal 
process by which Rice’s Mill White Paint is made 
cannot be used by any other paint manufacturer 

RICE S Mill*White is sold direct from our factory in 
barrels containing sufficient paint to cover 20 000 square 
feet one coat If you hove that area or more of idling 
and wall space to cover, 

Write for Booklet and Sample Board 

Ask for a copy of our booklit, * 1 More 
Light It will give you a lot of mfor 
mat ion about interior factory painta and 
the name* of many prominent users of 
RICE S Mill White Write tori; 


RICE'S GRANOUTH 
A tough elastic permanent 
Snuh tar concrete walle 
part of the cement 
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IN Dm dip when greai Material 
‘dragotte of capital goal* door of 
business opportunity, Utegsatefri to know 
that there ie one open i ili iin i UH 

Dining the past spring, after a bfli 
Introdneed to reetriot the rights of tareo 
on In their Invention*, Ccogree* had the 
opportunity of heart* frees the largest 
eonet manufacturer ht the United States, 
the higgret manufacture? of carpe t sweep- 
ora, the bast-known n^inftntnmr of iowc- 
peitflve watches, the ■antaotorer of the 
mod edvwdeed stem dock in America, 
the two beet-known ahQr raaor manofso 
turns in the country, tie largest wimfac- 
tlirfir Of Mllim* iAnM |aiiM« 
in the world, all tha phonograph and talk¬ 
ing machine manufacturer* In the United 
State#, and most of the manufacturers of 
the epedalUee that newspaper and maga- 
dne advertising hare made houaebohl 
words. Borides these, Congress elm beard 
from the leading inventors of the eountry, 
the members of the Inventors' Guild, input 
of the engineering and electrical and eom- 
mwrial amorietions, and, dually, from Mr 
Thomas A Bdbon hiswrif. 

What these men bad to say about the 
calami ties which would Mow If the right* 
of inventors were restricted so astonished 
the Committee on Patents, that the Com¬ 
mittee decided not to press this BUI for the 
present For all that, it will probably be 
presented at the coming session, for which 
mason Its objectionable provisions should 
not be lost to view 

Them manufacturers and inventors all 
told one story to-day invention, protected 
by patent, is in all oommaroial activities 
the chief, and often tho only way by which 
business independence may be attained 

All this explains why Americans lead the 
world In invention, why the patents taken 
oat In the United States average nearly 
40,000 a year and now aggregate nearly 
1,100,000, and why the patents issued by 
the United States are nearly equal, In an¬ 
nual output and In aggregate amount, to 
all the patents lamed by Great Britain, 
- Germany and Franco combined Laid end 
to end, the patents which have been lamed 
by Lbo United States Patent Office would 
naeh three times around tho world 
Plaeed in a pile 10 feel square they would 
form a mass twice as high aa the Washing¬ 
ton Monument. 

How tremendously patented inventions 
have contributed to the prosperity of the 
United States appears from the growth of 
industries depending entirely on Inven¬ 
tions, 

In the generation between 1880 and 
1910, the value of our iron and atari manu¬ 
facture* leaped from *207,000,000 to *1,- 
377,000,000, an Increase of 566 per cent 
Between I860 and 1910 the output of sew¬ 
ing machines grew from lass than *4400,- 
000 to over *28,000,000, an In crease of 622 
percent. Between 1850and 1910tha pro¬ 
duction of agricultural impbmeuU In¬ 
creased from lea* than *31.000,000 to over 
*146,000,000, u Increase of 506 per sent. 
In the genera** from WO to 1910 the 
output of photographic apparatus increas¬ 
ed from *14X000 to Marly *16400400, an 

Coming down to more Meat example* 
of manufactures covered by patents 

In the decade betwena 189* arid 1909 
the oulpat of an tomobdes leaped from toes 
than *6400400 to over Wt0400400. an 

increase of 4^80 per ret*f«M Orodnerion 
of wire increased from tees then *9490400 
to nearly *90400,000. an advance of 8*7 
per eeat, tho output of phriWaphs from 
about *3400400 to nearly <13400400. a 
growth of 600 per eeotf %&fpm 
eaah register* aad ; t lia l*>i « g 

bum eboat *5,600408 to re^ *3*400^ 

000; an Increase of 336$arte»*t theoutput 

at patented food p re wrote * 

, 000400 to *126400409* * 


Patents] 
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The greatest care in every detail makes the 
APLCO “the starter that never stops starting” 



Every Aplco Electric Starter 

that is finished in the Apple Electric Co.’s plant is submitted to a rigid final inspection 
by a corps of engineers under the direction of Mr. Vincent G. Apple himself. He is 
unwilling to risk the slightest possibility of any imperfection; the Aplco electric starter 
is his greatest achievement and he is determined that anyone who is fortunate enough 
to buy a car equipped with the Aplco system shall have no reason to regret his choice. 


Electric starters are new to most of you buyers of cars, in 
fact they are a little new to the car manufacturers themselves 
But they are not new to Mr Apple He had his first electric 
atarter out on road tests several years ago, since then his best 
efforts and those of his engineers have been directed towards 
correcting any shortcomings developed by long continued serv¬ 
ice. Any good plant can make a starter that begins well and 


gives results for a few thousand miles Mr Apple has been 
working on the other kind 

The Aplco electric starter, as it is found tins season in 1913 
cars, is the best, the most efficient and the must reliable and the 
lightest electric starter that can be put into an automobile 

This is the kind of starter you’ve been needing, it’s the kind 
you want on any car you buy this year or next 


Superior Points of the Aplco System 


The whole Apple system is built in 
one plant, under the final supervision 
of one man Everything—dynamo, 
motor, batteries, controllers, are built 
to work with each other with me¬ 
chanical precision, they must test out 
together Vincent G Apple stands 
back of die entire system, not a part 
of X. AU this is very different from 
some of the most widely advertised 
starters which are composed of units 


of whkh only part are made by the 
firm which often you the starter 


semblmg the units, and so on The 
result? The generator designed by one 
man does not properly feed the battery 
made in the other man’s factory, for 
instance—the user complains to the car 
nuilder, who refers him to the starter 
maker, who blames the battery manu¬ 
facturer Between them all, you—the 
owner of the car—get no satisfaction. 

Other Inconveniences 
Eliminated 

There are no sliding or exposed 
gear*, no pedals to push, no meters to 
watch The glow of a small lamp 


showi » hether ihc system w working 
properly One lever on the control¬ 
ler is all you have to deal with 

The Aplco regulator forces the dy¬ 
namo to supply an absolutely uniform 
voltage at all speeds above that equal 
ling ten miles per hour of the car 
The storage battery is a specially 
designed form of the Aplco battery 
and mam tarns the Aplco quality in 
every particular It n usually canted 
on the running board of the car, but 
may in some cases be placed under 
the floor of the car or under a seat 
Tbe battery requires no attenoori after 


being installed other than the occa¬ 
sional addition of a little distilled water 
to replace losses through evaporation 

The controller contains the operat¬ 
ing switches for all electrical appli¬ 
ances on the car, and the regulator, 
all under luck and key It is very com¬ 
pact and can usually be placed on a 
panel under the driver’s seat within 
eqsy reach 

The driver can start the engine, 
light, dim or exnnguish his lights, shd 
operate hm electric horn all from the 
controller, and need not even change 
his position to do so 


If you wmnt to faring your car or boat up to date with Aplco lighting system or Aplglow lamps if you want an Aplco 
bodhe luring outfit) send for bulletins on these subjects. 

T&frApte Starter tie your 1914 car most bs installed fay the builder before delivery Take it up with him or his agent 
afttk Wd dp hot supply individual starter outfits for inatsllstioo on cars now in use —. 



62 Canal St., Dayton, Ohio 
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210 different 
processes of its 
manufacture* 


Twin Vulcanizing Ovens 
For hours the rubber puts of Waterman’s Ideals are 
looked in these ovens. The enormous heat liquefies, then 
mixes the rubber and sulphur, irvinf the buio strength 
and necessary elasticity, whicnls found only in Water¬ 
man’s Ideals. The rubber parts are not blown. They 
are moulded and hand-turned, hence the accuracy of fit, 
size, shape and beautiful finish. You never heard of die 
barrel of Waterman’s Ideal breaking or chipping. The 
more you take die time to learn of the careful scientific 
manufacture of dua pen, the more impressed you wiB 
become with its general utility. It’s a long but useful 
journey from the rubber fields of South America to your 
vest pocket. flkutratel kook on refnatt, 

Yos osn purchase As sis*. Asps and dm pohtt ot W.tsnasa’s Idad 
which you prefer, fan* amt every reliable dealer, everywh e re . 

Buy tht Genuine. Regular, Safety, Self-Filling. 

L. E. Waterman Co., 173 Broadway, New York. 



Yours for Cleanliness 

Old Dutch Cleanser is the good fnend that brmgt clean¬ 
liness, and lessens the hard work of every eUanmg task 
On lavatories, floors, woodwork, nothing else deans with 
so little effort and time 

A little Old Dutch Cleanser will quickly free your bands 
of stubborn discolorations, dirt and grime, 

Many Uses and Ft*U Directions on U3<ftar Iffe 


dostba «t rubber »*!» ~ 

b» 3MM00.0C0, aq- Wig gOtf W > 

asaii tbs peuduotioi of 'tre *mx*m. 

Ins tfaaa fT4»0,000 to 
so b tcNae a of 181 par orot, tbs production 
of dntdaal auehtoeey ^*p2joa4X)Oto 
so toerearopf fttpsr east. 

Tbs to ism «a to our a s rin est smith pro 
duasd by oommsrotol laves does is rsoortM 
to sU0sriag flffure* 

la 1905 our manufactures of boa anl 
stsst product, agg re g at ed 12,177,000,000, 
our djanufwetores ot tpqfin amounted to 
SI 37,0004)00; out Ptod«s*H> to tin prist- 


sod our msnu faetur to of petroleum prod¬ 
ucts totaled over CmmXOOO. During 
tbs tvs yssrs between 1909 and 1910 their 
manufactures increased, on an average, 
nearly 30 per cent. 

During the two fewnttoae from 1850 to 
1010 the production at sot toe manufac¬ 
ture* jumped from Ian than 164,000,000 to 
over MMlOUnO. an la u reae. of 013 per 
cant. In the same period the production 
of woolen manufactures leaped from about 
$48*00,000 to over 3*07,000,000, an in¬ 
crease of 044) per oeuV Over the roroa 
yen the production of eilk manufactures 
increased from tern than tUXKOjOOO to 
neatly 3107.000^00, an toereaee of 0,7SO 
per cent In these three toduetrice alone, 
each of which owee Its very existcooe to 
machinery made poeribte by patented In¬ 
ventions, the amount at wealth produced 
in 1910 aggregated the eoormoui sum of 
neatly 11333,000,000. 

How widely this mormons wealth la dif- 

aad thoir employees appears from the flg- 
uroe at several represe n tative industries 

Between 1800 and 1010 the capital en¬ 
gaged in the manufacture of agricultural 
implements grew from $3,800,000 to $266,- 
0004)00, affording occupation in 640 indi¬ 
vidual iwtabUshmrnU to nearly 004)00 em¬ 
ployees, who received in the segregate 
needy 340,000,000 annually in wages 
During the came period the oapital en¬ 
gaged in making sewing machines grow 
from $1,500,000 to 33d,000,000, affording 
occupation to 214X10 employees, who re¬ 
ceived annually $123004)00 In wages. In 
the geo oration between 1880 and 1010 the 
manufacturer* engaged to the making of 
electrical machinery grew from 76 oon- 
oerna with $1,500 000 capital to 1,009 con¬ 
cert. with $0684X10,000 capital, affording 
occupation to nearly 106,000 employe**, 
who rereived in the aggregate about $70,- 
(100,000 to wages. 

Coming down to more recent example. 

What can be more Impressive than the 
grofeth at the automobile industry? Dur¬ 
ing the decade from 1800 to 1900 the auto¬ 
mobile manufacture, grew from 57 estab¬ 
lishments with $8,800,000 capital to 743 
establishment, with nearly $1744)004)00 
oapital The number of employees, mean¬ 
while, increased from 2300 to 86380 The 
wtfoa mid to Umm uddIovum innrwul 
during this period from 31,000,000 to $88,- 
000,000 

Between 1899 and 1000 the ertablUh- 
menta engaged in wire manufactures in¬ 
creased from 20 to 56, their capital grew 
from $4,000,000 to ovw $60,000,000, the 
number of thrir emplo y ees increased from 
1,700 to 20,000, their aggregate wages 
rose from toes than $14)004)00 to $12*00,- 
000 

During ths same period the eetabUeb- 
mcdts engaged in the manufacture of type¬ 
writer* increased from 47 to 80, their capi¬ 
tal grew from tees than $8,800,000 to over 
tmXXKOOO, the number of their em¬ 
ployee* inoreatod from 4J800 to over 12,- 
000, their aggregate wages rose from 33r 
750,000 to nearly 304)004930 

Over the sanm period Mbs establishments 
engaged to the manufacture of patented 
food product, ip "rteeed from 645 to 14)13, 
their capital grew tr«fli 321.5004)00 to 
3043004)00; the number of their ero- 
ptoyee* i nees goe d from t.700 to 214)00; 
th4r aggregate ^m toe* from 34,8004X» 
to geady $18,000,00& 

ts Ihe same derods ** m tobbehmeate 



CEMENT COATING 

It fills and seats die pores, pre¬ 
vents abrasion, retards alkali 
action, and discoloration, and 
give* a smooth, durable finish 
of pleasing appearance The 
light ants brighten the rooms 
•nd tave »n Bgkt hill. Send 
for special pamphlet 

For concrete floor* the right 
finish is 

Lowe Brother* 
Elastic Cement 
Floor Finish 

Thu finish makes a smooth, 
clean surface that prevents 
wear and floor dust, and give* 
long life to the floor Ten 
colon Send for pamphlet. 

For structural steel 

Lowe Brothers 
Red Lead Lute 

gives the finest preservative 
results, as shown by actual 
tests extending over s num¬ 
ber of yean It retains its 
uniform consistency In the 
can, spread* easily and even¬ 
ly, and ituii where ordinary 
red lead sags. Write for 
special book on Metal Pre¬ 
servative and Protection 
Paints for Structural and 
Manufacturing Pur po sa s , 

Unabated Nooks 
FREE 

Experts have prepared some 
useful booklets on these and 
ether “ High -Standard ’’ 


There’s a Low* Brpt>ter* 
Paint, Vsroishr Enamel 

wito"-— 
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You - as a tire bill payer - now 
demand a vise-like rim grip with no 
cutting or breaking above the rim- 
and here it is 


It’s the rim as 
much as the road 
that wears out your 
tires. 

So we said to our 
Engineers: 

“You must build 
us a tire with Per¬ 
fect 3-Point Rim 
Contact.” 

They did --and they also add¬ 
ed the No-Pinch Safety Flap 
for inner tube protection in 



^ 0^0 Ru# i 


Then we called 
in our Chemists 
and said: 

“Tire buyers 
are demanding a 
tough, flint-like, 
but resilient tread 
— a tire made of 
lusty young rubber 
—a tire giving the 
utmost mileage at no addi¬ 
tional expense.” 

And the answer is 


Vitalized Rubber 


Diamond {clinch ITTres 


Perfect 3-Point Rim Contact 


Here is a No-Clinch tire that appeals to 
the hard-headed, shrewd tire buyer — the 
man who insists on easy riding comfort 
and a good, liberal mileage. 

Each point of rim contact in a tire is a point of 
support. Where the points of rim contact are not 
perfect, undue pressure is brought to bear at an un¬ 
supported point of th<£ tire. 

Tbeh what happens? The result is a terrific strain 
on the tire that results in rim troubles, breaking above 
th&fee*d and separation of the tread from the carcass. 


All this is overcome in the Diamond 
No-Clinch because the three-points of rim 
contact are absolutely mechantcally perfect 
—the annealed steel cable wire bead holds 
with a vise-like, rim-grip. 

Add to this the No-Pinch Safety Flap for inner 
tube protection, the Vitalized Rubber advantage, the 
famous Diamond Safety (Squeegee Tread) and you 
have bought rubber shod mileage that has no equal 
at any price. 


* Diamond Safety 

So thi$ time bay Diamond Vitalized Rubber Tires — (squeegee) Tread for 


,<v ,U* 


iamond Dealers 


Automobiles, 
Motorcycles, Bicycles 
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NOT a DICTAPHONE out of 
thousands now in use in RAILROAD 
OFFICES has failed to make good 



Models and Experimental Work 

E.V OA 1 LLARD CO, 24 FnaUsst It., tL T 





This rich Old Burley has 
been well aged-a fine flavor 
and smoke smoothness 
that will win you! 

di 


isasfcrsttfgatfg 

0001 tod fcbto* bi ttofr m ato l M H- 
eMOd (M 1,400 to m W4 
ghWwdgia tot* bfim tt.TsOXtt to 060 ,- 

Sja^GlT 

0v4f ilk) tome yeafs frs e stoMdlto tots 
engaged in the mano te ol u ra o/ fcofatain 
pen Inenesad from 43 to 00, their capital 
«rew from 01,000,000 to ovsr 83,000,000, 
the BOhlber of their employees Increased 

ffeft 740 to 1,8201 thdlf oi Mt h «as4* 
km* inth 1600,000 to Ii,i80«r 

burins the Sahie dutdto the Iilllbril 
wui «*initl to the printing and Publish¬ 
ing burin** tocretaed from Itoa than 
, 2-1,000 to Dearly 82,0001 tMf ritpitol drew 
from 1333X100,000 to efVDf t&XSMO/fiO, 
the number of their Mhpioyeda Ukritoedd 
from 136,000 to 380,000, tbrir aggregate 
wagee me from 8130,000X100 to 8SS8X)OOr 
000 

The vahM of American manufaeturea 
iltrihoUbl* directly or twllreatlr to pat- 
*htod IfivttitioflS III StapebdlML in 1000 It 
amounted to nearly ISlXlOdiOtlOXtoO^-otts 
fifth of all 0* wealth of it* United Hiatal I 
dx time* toe total tnoM* to efcsaktom: 
twenty timee ae touch aa would be required 
to pay tha national debt: and two hundred 
aitd sixteen tom* the value of all the gold 
produced in the United Btote* The 
amotntt of wages which tbato lnduaritoa 
paid out lit 1810 amounted to hfcariy 85r 
000,000X100—more than half aa ttlocb aa 
the total wealth of tba United States In 
I860, about two thirds aa much as the total 
money in circulation in 1910, leventean 
tunas the total wages paid in the United 
Slates In 1860, and seventy-one times the 
total amount or money ootned In 1810 To 
‘ Invention, more than to any other cause, 

, la due the fifteen-fold increeee of wealth in 
; the United States from 87.136XXO.OOO in 
t 1860 to 3107,104,000,000 in 1808. Human 
comprahenrion la lnadaquata to grasp such 

That wealth produced fay patented In¬ 
ventions la more widely distributed among 
employees and Indapendent manufactur¬ 
ers than wealth produced In any other fash¬ 
ion Is strikingly shown in the boat and shoe 
industry Between 1800 and 1806 the 
capital Invested In the Industry Increased 
from about 808,000X100 to 1122,500,000, 
an Increase of over 23 Mr oent. and during 
the five years from 1806 to 1810 the capital 
leaped to over 8197XXX),000, an Increase of 
61 per cant Between 1800 and 1810 the 1 
commercial ratings of the shoe manatee- 1 
turers In the United States Jumped from 
1ms than 181,000,000 to nearly 888,000,000, 
an increase of nearly 62 par emit. Between 
1B05 and 1810 the salaries and wages of all 
persons employed in shoe factories In the 
United States leaped from less than 878,- 
000,000 to nearly 8110X100,000. an Increase 
oT 41 per cent. Salaries alone increased 99 
per oent, and wages alone Increased 34 per 
cent During the same period the number 
of salaried employees expended bom 8311 
1014313. an Imrraaae of 06 per oent: and 

owaaed from less than 150,000 to over 
186,000, an i ncr ease of 23 per oent. From 
1800 to 1606 the product of Amerioan shoe 
manufacturers increased boa leas than 
8268,000,000 to over 8320,000,000, an In¬ 
crease of nearly 24 per cent- During the 
five years bom 1906 to 1810 the output 
grew to nearly 8443XXX),000, a gain of 38 
per oent Between 1809 and 1910 the value 
of the exports of boots and shoes Jumped 
bom lea than 82,000,000 to nearly 81V 
000,000, an in nr pass of over 000 per oent. 
According to the last census tfi]a prosperity 
is shared by 60X100 Independent retail shoe 
dealers and 1,343 separate tope mgaafae- 
turing establishments, all bdepindant, 
who employ la the aggregate nearly 200v 
000 people and have an ImM ttonal ootpnh 
of bop qpo pairs to 25XD0 jtffc a day. 
“This Mnstqr," states tbs Wunihmrits 
Cemwbrion on toe Op* * IXrtog, to *t 
****** "f«t, “4s ana of gwMjtot? 

saag sj&i 


mmmmm 


Vtojtodtototto 

unutobfeAmagS* MMUmSH 
You can slop all this at once and 
faswer by lurtalhng thn > 


(Wd (an* wflltosp a room M eiinA 
(tort ari al Mltabtf, dHtof Ms)h« Ml 
the bad air GrbtowtogkTriea^Tud 
stream from outdoors. 

TU IMS la set IS aaw.figjgrtot neks 

Wibt ss grag sics md tsesdoa cl scow, 

ytoiwy asyto! ^ dfrsjb lIwby ttotss 

rt CL '$ ****/ * ■ 


Tto» ftw#*li*r 

£3? r pUuSw 

tcptstojjlwUlW 




B~ld*No.A-P-5 Andes (toss Ftm 




dntxto pifb*. 

B» s4b( N+A-R-3 Verde. iAsM&fe 

B. F. STURTEVANT CO. 

Hyde Park Boston, Mam. 


American Patent Sale* Company 

417 m Xnw, Naw Ysril CMr 

fS^S5eS£SS!gagS5krM* * 
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T HE superiority of 
Marmon design 
.ind construction 
has been recognized by 
automobile engineers 
the world over. The 
Marmon oiling system, 
the Marmon axle and 
various other features 
have been copied in 
many of the more costly 
cars Doubtless the 
cheaper cars would also 
use them, if the mate¬ 
rials and workmanship 
required were not so 
expensive. 

DetallrJ information on request 

Nordyks <& Marmon Co. 


Vury Tears of huretssjuf Maunfueturiuz 


A Fin© Little “RED DEVIL” Tool 


At tb» promt tun* ■Mrlo* ■*«*■**• 
divided Into two cleaegg, OM lAdeding 
I turn* for boose hold of t B wtfc (Me ind 
the other epeelal meotrinee, on«fe for to- 
stance ei the McKay oboe Mooring ma- 


TW Big Aeroplane aad 
atbntie Flight 

I S JIB offer of a prlea of 100,000 for e 
flirfat s cross the Atlantic Ocean In 


seveuty-rwo nours, wnicn wa» maae re¬ 
cently by the London OaUn Mail, baa 
already brought forth about a down well 
, known constructors and pilots who are 
prepurliig machine* for this flight. 

Hometiling over a year ago, we pub¬ 
lished ill the HcichTino Axaaicas a Tory 
complete article ou the traiuwtlautlc crow- 
ilia by aeroplane*, together with a full 
iwne Illustration of a prujioaed biplane 
wllli (Ire HI borne-power Gnome motors 
by which A Gator Mariner Jamea V Mar 
tin proposed to make the long flight, 
ltecentlv a hydro-aeroplane baa been eon 
Hi Dieted In Fnghind haring three no 
home jamer Gnome motors arranged In 
Homcwrbat the name manner ae suggested 
by Mr Martin, and haring two float* in 
the eliape of IhwIh beneath the machine In 
each of which three paaaengera are car 
rled. Thin machine although only about 
half the Mae of the one designed by the 
American ailator la built along the line* 
munceated by him. Hla Idea waa that 
after the machine wraa ooce lu the air, 
one of the motor* could be disconnected 
and the machine wonld run ou the other 
four motor*, or two hundred horse-power 
A* the fuel wo* used op and the machine 
became lighter uuotber motor could be 
cut out ond |ierhH|M before the end or the 
iojage the machine would fly on but two 
motor*, thereby making a great Haring 
lu fuel. 

In order to corer the 1,800 miles from 
N« wfoondland to Ireland, a sinul or *lx 
tj mile* an hour moat be maintained for 
thirty hours. To maintain troch n tqieed 
emit lnuoualy nu n machine large enough 
to earn MUlllclent fuel to make the flight 
without a atoji. a motor of from 1110 to 
ato borae-iiower I* necessary A alxeilln 
der water ctMileil motor, such as 1* until 
on the German Zeppelin dirigibles. I* the 
most economlctil mid reliable motor for 
l Ibis purpose Such o motor will consume 





— wT}' . _ 

r ■ i ao 



aeroplane t* the reduction as far as 
alble of the bead resistance On 
hangs tbe probability of cruaMng at 
maximum speed and tba minimum 



ABSOLUTE 

striK-tcd to weigh lev* than fifteen puuml* aiagaat 
to the horse-power With fuel, powerful 
uinluns men and Huppllea added, this BHj 
weight may increase to a* much as thirty 1 H 
ur forty pounds i«*r bone-power, which jLJI 

SAFETY IN TRAVEL 

wonld mean a huge machine haring 1,300 HH 
1 to 1JI0O square feel of surface and weigh- 
lug complete between three and four tons. HH 



At once tbe i|ue*tlon will be asked, 
whether such a machine baa amt been 
built and flown nuccnwfully, 

The answer Is, that some six months 
ago an aero-yacht biplane waa constructed 
for kf Deutseh de la Meurth. This mg. 
chine weighed complete with Its lire load 
"rer 0.000 pounds, and, |trope!Isd by a 300 
bo me-power motor, showed a gpgad of OS 
mile* an boar Although a daatxy hull 
was fitted beneath the blptaoe, eicellebt 
■peed was niseis with *tx or right people. 
Whh the live lisul put http fault this ma¬ 
chine would be capable of matin* PTrtMDa 
one third of the distance «e*MM .«M At¬ 
lantic. w- 
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M a bug* following surface Mphtt* cooabrt 
lag of two eets of biplanae mounted upon 
• otagla hydroplane hall, 1ft whkh than 
•re two .BU bone power, aix-cy Under too 


tun seared by chain* to drlre a atoftle 
propeller njjt huge machine baa a 
qtreed of nearly eighty feet and weigha 
empty «4fln pound* It bs therefore com 
parahlg In *lae and aright to tho Maatm 
machine wbltb aaa huilt and flowu In 


Which Are You 

> —an investor or a 
■ speculator? 


Gold Mortgage 
Bonds 

* JnsaOnl tm > $1M> IMS, |1M» 
i* Pr*tft«tfti ky Tr*t Mortgage 
bhWdMUM kmmtj 

•©asfissa 


g ga g iT St icmrcc 
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WHEN YOU BUY ONE OF 

The 4 "JsXibe" Batteries 

M *xfce’\ "w^ap-exa*", "TOMn-exec", “itoncwb-exibc" 

YOU BUY SERVICE 

And aenica ■ what you an really after Mr Man That ■ where the 
economy of quality comet m You aught buy any battery and get a 
certain amount of latufacbon—at fmt But it • the yean of aatafactam 
that total up m the pro fit column—the lemce that n unfailingly excellent 
over an extended period of time 



ailed 1-ach fnel [ill* I* [inn died with 
au Indli IduHl rnefei Mlttalili Mlack* an 
uirnnged foi the exhaust gases and laslll 
adjuated lilockH under tbi drivers hi Id ■ 
the tnc tot III till la It 

lh< ilinuglm. >r I tested traitor 1* n 
inulttr if 111 c mtiiutis luel and antei 
11 1|Hm hu nun ved from tank* Mucks 
knocked liaise and the stack raised Thi 
tractor Is then run ahead and the belt 
relumed J h* i|* milium Hie revnaed 
»heu ruuulug n mall constructed mu 
clilni Into lielt 1 

Thi dvnauuis an shunt sound dluct | 
current JfiU-volt ihhi hlncs TUI* tvpe Is I 
used because It Is automatic, lo an ex | 
tint In legnlatl u If theia la any tioubk 
alth hii inline Km shunt machine cau 
mutoi thus liftsii wulng the trouble of 
starting nu engine lieonuse of dirty plugs 
or sum! minor lioulde Also In rune It 
la desired p si d • the rheostat can lx 
adjusted t> carry u ion small load 
but tiler inglrtes of 10 40 00 and HO 
huise-|s>wii Hie often lielng tented at out I 
rime This i mditi m would be quite dim I 
cult to handli alth anv othet type of 

All wires are tun under the floor in cun 
duit* from each machine to the back of 
awltch board 

A balance act la used aa the plant fur 
Qtihea current for both light and power 
The balance set Is started bv means of 
two switches aud a rheostat the field be 
lng permanent 11 connected to the busbar*. 
The balance sit constats of two SU-klln 
Wfttt generators rhe shaft* are fiexibty 
connected, and there baa bean no media 
nlcal trouble whatever The overload 
capadtv la Urge aa a UUglbai of large 
motors hare been couetrpetad that run 
Witt aao-rolt field and 110 to aao-rolt 

armature current 

The power generated la aaed tor run 
ring a modilne shop two CotadrUa and 
radon* macklnea and light* about the 
plant Two 90 and wo J04ea erane*. two 
04 bonWpowe* aJr ooMg n tto br g and large 
hmftag Cut motors an Mm of tta btav 
IW MM loads. TMOa ma riiln og and 
Jt|0to of oown mm * gnat vgrtatk* 


ce >, TILt' sc<,pl r«»H 


/ T'HF tAC r l that Firestone 
A tires are seen wherr\er 
discriminating car owners 
gather is significant 

Mileage uneq i Ikd (ml ntl in It cnra! 


TW FnstoM Tin awl Ribber Co. 
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NEW YORK, SATURDAY. MAY 10, 1013 



Munn A Co, Inc., 361 Broadway, New York 



The puriHuc of (hi* journal in to record accurately, 
limply, and intcrentlnpty, tht icorltC « progress in soieu 
tiftt InnuUduc and industrial ackievefuent 


Science and Journalism 

I V an excellent (idlin'** delivered liefnrc the School 
of JournnllHtn of Columbia tjulvcralty, hihI ab- 
HtuiLted In n recent number of the ludt p< mlrut 
lir JmIwIii K Slomuili lay* nil uneriiutc flutter ii|ioii the 
Inadequate preKcnlulloii of soli ntlllc discoveries In (lie 
doll) pre** Although the stuff of i wry large news¬ 
paper Include* Much hikh-IuIIhIu a* a dramatic editor 
who confine* Ills utUntlnn to the play* of tlm dny, a 
•quirting editor who llmlta blmxelf to a Hprelul flehl, 
a tlnnnelnl eilllor who review* Hie eonriie of the stock 
market and a lltirurj irlllc who gives IiIh oplulona on 
new iHMikM, no publish! r lias a* jet thought It worth 
While to eutriiHt the <hronicllug of sdi'iiMUc nchleve 
meulH to a comiietiiit Jniirnallxt Yet the real new* 
of the tlin In often at leiitlilc now*. Ueeanxe the neWH 
|Hi|ter record* lnduetrlul and Mclinttflc luipiieiilnK* In 
u ellimhod way, we llud It wofully I*lilud the time* 
Hiiim, radium wus nut discovered lijr tile uiw*|iapcrM 
until tbrei> or four year* after the Hcliutlflc palter* of 
the world had marveled at It* Htrumce iibinomena 
Only now I* the now*|in|ier remit r Iw-contlng ueiiunlnted 
with Mendel* law*, although the ItlologlNt ha* o|t|tlled 
tin m hIiicc 1IMIU Tho principle* of etfldenc) engineer 
lug and the a*tnnl*blug hucccnm of tho Taylor *)stem 
hntl lawn net forth In engtnverlng porlodk-alH fully two 
year* la-fore they were enunciated by Hut dally pmm. 
At thl* rate the tntcn*ely faxcliiHlhig pn|K>r* which 
Sir J J Tbomaon rocently delivered before the Itoyal 
InHtltuthm will llnd Ihelr wny Into the Sunday *tip- 
pleioenl* aoine three year* Ik nee although no more 
dramatic HcUutlllc onuouneemeut Im* beui made In 

Whin Iht newHjmper doe* take up a Nclt ntlllc achieve¬ 
ment of eiwch mu king lmi*>rtanee, It uaually dl*tort* It 
beyond recognition a* Mr Mohsoii i*ilnl* out Tht* I* 
to Im attributed imrtly In the Ignorance of tho ntaff 
writer to whoa the pre*eututlon of the achievement In 
quenllon I* entrneted, and iwrtly to the human Inter 
e*t ’ ataodarde by which editor* of uow*pa|ierH Jutlge 
all writing To be aura, nothing I* ho lutereatluR hi 
mult nh man Hut I* that any rvmiton why hi* actentlflc 
work whould be mlnlmlied mid even iulHrepresvnted? 
I* (t more lm|iortHnt to record the fact that the man 
who discovered uyiithottc ruhlier 1* probably laild and 
wear* hihcIhcIc* than to tell In plain ulmple term* how 
genuine rubber can be made from raw material* with 
width everyone la familiar? 

Hut whatever may be the fault* of the average 
new*i*]ier the Nduatbit In lu part raetunulble for 
them. The public dee* not know what la being a worn 
pHutied lu the laboruforim," Dr HIoohou e**iirc* u* 
bt onet until to a distinguished adeutlat. Why *hontd 
• hey Y whh tile retort. ‘ It la none of their buxine**." 

1 hi* Hlllliule Dr Sloawon menu to approve. Hut la 
It correct V Admitting that it la the btndnwm of the 
UPWHimixr to 1 niploy a competent adentltlcally trained 


man to write on lu]*irtaut technical dlacovariea. ta It 
not al*o the duty of the uulvcr*lty and the laboratory 
to circulate wiwad Information on science? trniveniHy 
HCttlement work flud* It* counterpart In comet Rim- 
ply worded newspnpor rctmrta of work lerfnrmed by 
dlallngpUbed acleullHtiv. limtltuthuui aoch aa Cht Car¬ 
negie Inalltntlon of Washington could vaatly lncreooa 
their Influence by popular!Ring the reaulta of their 
Invent Igatluna. 

It la os unwritten law—perhapa t written law—that 


o obtain an lntarriaw most not 
come back amply basdtd The rufnaal to (rant lntar- 
vlowi often leoda to a ftmoiee of n 


ahty ta n orma l . A s aconri a^ tt 


Horn the adeutlat and the lnetltutlon with which ta U a given Individual) may me 


half an hoar of elementary 
•pare the unlvenlty profmeor the annoyance of road 
lug untrafBotu atatementa attributed to him. Daring 
(lie halcyon day* of Htlley'* comet In 1910. whoa that 
historic body wan being sadly maltreated lu the nowa- 
i*i pern, about eighteen reporter* camped ou the ground 
of one of oar largest observatories. Their clamor for 
Information waa met with the assurance that llalley'a 
comet waa none of their hnrlnam Newspaper pbotog 
rupbera requested member* of the staff—some of them 
astronomers of International reputation—to poaa at the 
eye-piece end of a huge telexcope, and received a flat 
refusal, In accordance with the well-established RCleuUflc 
ruMtum In such cseea. What happened? An Ingenious 
photographer a*ked the entire university itaff to pone 
on the front stepa of the ohoerratory, which they did. 
That Necmed harmlessly unaxlronomlral, but it waa 
enough. One of the most distinguished member* of the 
staff was depicted the next day In a newspaper with a 
circulation of 800,900, prated at the eye-piece end of 
hi* lrurtnimeet, faring peoetrntlngly at Halley's comet! 
Ilia picture had been cut out of the staff photograph, 
I mated on a picture of the telescope, and the whole 
photo-engraved. To be sere, 
of work from the astronomical standpoint—totally In¬ 
correct and ludicrous. But It answered the requlre- 


vvould have been to have pueed In the very Unit U 
stance. 

llut what guarantee ha* the actentlflc man that even 
though be liu* takcu the trouble to explain himself as 
alosply aial aa clearly n* |*Mdhle, his views will be 
correctly presented? That we must admit 1* a peri 
ou* but not sn Insuperable difficulty The heads of 
great conwrattnu* employ their publicity depertmentn 
III order to make announcement* lu the pros*. Our lead 
log unlvendtle* al*o have their imbllcity department*, 
which arc now engaged chiefly In try lug to attract more 
student*, hut which might be almllarly employed. A 
uulver*lty professor who*# views on a given topic are 
asked should be able In refer bis Inquirer ft) the public¬ 
ity dotsirtmenl of hi* nulverelty Thera the ro|)orter 
onght to receive a typewritten statement, previously ap¬ 
proved by the professor hi question, which Is to be pule 
llsbed without any change If this strict prohibition Is 
Ignored, that particular ia-vrs[ni*>r need expect no 
further courtesies Our owu experience with news- 
imper men ha* convinced u* tbnt they n-*|s<'t written 
statement*. 

The sooner sclent I do min discard the high prle«t 
attitude toward the reiwrlcr the sooner that they sup¬ 
ply him with simply and carefully worded Htatement* 
which be 1* entitled to receive, the sooner *111 ore be 
rid of a pernicious form of Journalistic misrepmaenta 


S CIKNT1HTH do nut perform experiment* In 
eugenics. They do not have to. The human race 
due* all of that fur the need* of science, and sad 
to observe, a great deal more. Such 1* the aenttaant 
expressed by Hr Charles n Davenport, director of 
the Carnegie Institution'* Station for ExpetthMrital 
Evolution at Cold Spring Harbor 
doctrine of actentlflc mating i 
of ixsmonal choice. Instead he and hi* assoctatoa cull 
data for correlation and deduction, punnslng the oltt 
mate publication of results which will assuredly further 
the science of eugenic* and In turn benefit humanity 
This Ententes Record Office alma to be the country’* 
clearing bouie for an Investigation of race, of [ 
of blood Unea, and from this atatton U Issued to all 
desiring it personal advice aa to the aoitaUtUy of 
rlagee and the probablllttee of Inheritance. 
pUcant will receive i 
out Thus far the data collected by this offies have 
baea mainly of abnormal typea—feeble mlndednaas, the 
laharttamw of epilepsy, the Inbreeding of d^eoarate 
*i mine, bat thin haa boon b a n ana a aoch reformation h 
easier to get. The collection of “normal data" haa bear- 
difficult, becaaae a number of people have Imagined 
eugenic* to be concerned only with Imbed lav and ItgTD 
crate*. Dr Davenport aims now to collect from 



marry those baring rad hair A good < 
strengthen* good tralta, but wilt not guarggffM 1 
conquest of a bad Inheritance. Love, In a metam eeflt 
sensible human being (la ever a human being, 
mature, sensible in tbeae premlnaaT) may ta Wmm 
a eugeulc choice, the fact of two wboteeome PMMge 
wishing to spend their llvee together may be totaMP 
ou tustlnctlve tralta that will make for a food '£■ 
berifauce, but lore offers practically no more than aj) 
even chance (Nevertbeleas the eugeolst, wlee maujitat 
he Is, would not do away with love, but woaldttffi»- 
Wne with It, If possible, common sense and tate- 
thought) Marriage with an Individual of tad Mm 
win tend to drag down the Inheritance of good breta: 

Is often Introduced Into “bloodUaes*' dffiait 


tbe record* of ci 
ten moat be exi 
parents, but from tbe fhmliy ( 

The work of the Eugenic* Beeord Office is, li 
to learn how every characteristic behaves la b 
aa to eugenic experiments Tbe world la foil 
latter, there are aa many expert men 
there are child bearing marriages, i 
mental reunite” a* there are children boi 
nary parent may take chances aa ti 
oftentimes does) that no breeder would ( 
animal*. It wan asked “If they were going 
farm up there In the woods and make expe 
all sorts of freaks,’ no, it a 
monte, melancholy to relatu, are all too n 
constantly being made. And Dr Davenport”1 
UHsoclstes will try to show tbe people who hnf 
them what can be done with tht 
vent some of thorn in the future 
So tho eugenlat would have love and the 1 
principle*" go band In hand In tbe marriage off the 
future, for happier homes and healthier child raw t 
llie minimum of liwanlty, the hereditary degenaaaUi 
l«uperl*m and crime And the object of tbe Bggm 
Record Office succinctly la to ‘servo eugenic lntsa 
in the capacity of a repository and clearing houaei 
build up an analytical Index of tha traits of Anted 
families, to train Held worker* to gather daft 
eugenic Import, to maintain a Held force actuall 
ployed gathering snch data, to co-operate withS 
Institution* and with I J 

study, to Invaettgate the manner of the ll 
■pacific human tralta. to promote a 
organisation of new (venters for eug 
education, to adriae concerning the cage 
proposed marriages, a 


Should Patent Office Feea Be 

I N lu admirable report on the Pate 
dent Taft'* Cmudi 
makes the recommendation that 
emment fete be Increased. There ■ 
teg that the Patent Office 4 
arduous work tor very little money, and tbi 
number of very narrow patents an granted w 
invalid if they are n‘ 
a validity taat In an Inf " 

We have not yet see 



Office off fan 

This Record Office Is hot two years old, yet tfega 
tu sock tecta aa tbs (Wowing have taw nffallhtadi 
if two agtapdea marry, their children win til ta 
epileptics; the aame la true off two lmbeetles. Uaa 
apileptie er oae tesana manrlad a bhm 
ona half or one faurth off the progeny 




tab* hath waye. If tea men Off remfl 
ta dHerawngm te ffiteteg taWritat CffirnfftaJ 
way, aa (A ten gnatea . KoMfra*. ft ta Ad J 
ek»at affnrery mm* tasteMy te ataa Tta N 

«e soa—tat tad tel, ta orware ffia t aonit m. - ■ 
Stand <M» fe flo a vg re n te lVm ffTOa Oaa^r~ 

wkatrrerMgk, wu lam****** 
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*40te4tetelte which ere obtained with the extremely power- 
m ffeelW iimml (80,000 pa) Installed tt the Zurich 
M p tn a hn ieum upon the designs of Prof Wtuo it is 
wow pmwd to eo ns treota stifl liipr ono at Pim by 
If—I. Wdm and Cotton which will leash o high u 
78y000 (mm and h to u*n shutne current to the extent of 
880 horse-powvr The estimated eoat of tha magnet u 
notefa than 840000 It will be placed at tha disposal of 
eti gtire tist s who aw engaged m re sea rche s whwh require 
» *psd»11y strong magnetic field 

Matal Minwl Street UdMlU.—A teat waa recently 
mafia in Bwitseriaod to determine the raiatrre efficiency 
Of am lamp* and metallic filament lampa for itraet light- 
tec purposes Two streets at equal length were lighted, 
on* with the an lampa and the other with the metal 
filament lampa The an lampa ware of 10-ampere 
capacity and the Inoaadeeeant lampa were of 1500 candle- 
power The choice between tha two fotma of lighting waa 
left to twenty-nine trolley-car motormen. Twenty-fire 
Of theae were in favor of the metal filament lamp, chiefly 
became it did not irritate then eyee aa much aa the an 
lamp 

Emergeaey Ughtteg Plant ter SUpa —To awall the 
barton of e mo dimeter at night the llghta are apt to be 
put oat by the flooding of the elootno generating plant 
Bat ib it necessary to depend upon a plant located where 
it u liable to be flooded: Experiment* are being made 
now on a large Britiah vessel that la under construction 
with a gaaohne eleotrio plant that may be placed on the 
bridge dock Thu aet wfll not only aupply the light but 
the wirnlem telegraph apparatus aa well ao that the ooeu- 
panta of tha veeael may be anpplled with light and the 
imm« for calling for asaUUnee until the very moment of 
tomplrte submergence of the reaeel Thu generating 
tot will be naed only in emergencies 

Electric Control of Furnace Stoking —A number of the 
reoently built battleahipa at the Frenoh fleet are fitted 
with a very effective apparatus for eeeunng a regular 
stoking at tho furnaooe on the Nialausse system In the 
engine room u an elnotrloal devioo at the engineer * hand 
whwh aende antomalio agnate to the furnace quarton a 
certain number of timea an hour in order to nontrel the 
■taking Thu la inchoated by a lummoua board In the 
fnrnaoe quartan having a panel for each furnace and 
when the automatic ugnal oomea on an eleotrio bell 
rings and tho panel lights up, indicating for instance five 
shovelfuls in furnace No 1 and ao on in turn for the 
other furnaces The amount of the ooal feed and also the 
frequency of firing aan be varied at tunes according to 
need by properly setting the apparatus 

OH-angtiM Oeaeratteg Plaal- One of the most sue- 
eemful eteotno tramway gystems in tho north of Italy 
has lately been installed at Parma Thu called for tho 
■renting of a centre! station of some sue in order to fur- 
msh the current needed for all the tramway lines run¬ 
ning through tha city and it u worthy of note that gas or 
0(1 engines are used for this plant One of the engines is 
of the new Diesel type and runs with heavy oil as fuel 
This oil Is vaporised by a oomprond-air spray and thus 
furnishes a gas whwh runs the engine on the explosion 
principle The new BOO horse-power Diesel engine In¬ 
stalled In the Parma station ranks among the large axes 
yet to be built and is of the uptight type with four 
oybnden Coupled to it u the dynamo whwh furnishes 
the ourrent for tramway use Other dynamos in the 
station are run by gas engines whwh work upon produoar 

n* 

Mlaa-Vareas Pc ct ric EaHroad —According to the 
toost reeent Information about the reorganising of the 
MQaa-Vareeo elec trio railroad in order to provide for the 
h ee d e d increase of traffic the State railroad department 
to whom the railroad belongs decided to purchase a sup- 
toy of current from a Milan eteotno plant and now adopts 
|§s 8-phaes system at 40,000 volts upon a line running 
JkWl the eleotrio station to ths railroad Along the tin* 
-Store are erected seven substations which take the place 
to the four old ones and all the substations were built 
to—to aa not to stop the traffic while the work was going 
Jto- Owing to rapid work it was poadbte to open the new 
Stations last summer They hare an e^ectnc outfit which 
rfitotim tha 8-phass, 40^)00-volt current and changes it 
tffimt ourrent at 800 volts for sm on the third rail of 
tite Mad. Tha overhead whang ecnneotiag up tbe vari- 
ttil substations and tha antral station is about 00 mites 
hag Tha former Tomavaato alaetne plant of small 
tola is ao longto used for tha supply Owing to the fact 
titat tha atpetfn read p ats through a vary active indtu- 
.04 rsgxa, tha traflte Innr aaiid ao much after tbs open- 
W af tha kne in 1001 that a thoreagh change was 

totiMtotorr to toe a new type of eteetrie kwomotive 
Atoll hto nacntlF haw pto into atofito and tabs a 880- 
toiMwto train at 88 n*te •* h—s or a 480-tta 
tofVM Wh to tourer totoi Owing to ths advantage 
yteftontofi U toa to otiv to teg 188-ttot Mna tM* ttoows of 


The New Captte) sf AtttoreSs, which Is to be built In 
New South Wales, has been named Canberra (accent on 
the first pliable} Tha ceremony of naming the pro¬ 
jected city and laying the foundation-*tones of the 
commencement ’ column was oairied out Maroh 13th 
by the governor-general and a numerous oompany of 
officiate and military The commencement oolumn, 
which stands before the site of the capital building will 
it posable, be oompoeod of stones from *11 parts of the 
British Em mre 

The Bad Badteh la Seisacs —An alooholw solution 
of the akin of a rad radish serves as an excellent indi¬ 
cator or test for acids and base* In the presence of 
soldi the colorless solution turns pink while with bases— 
alkaline solutions—it turns yellow It is well known 
that many plant extreete such aa litmus and animal 
products like tbe cochineal bug possess this property 
of developing marked colors with acids and beeps but 
no other indicator is so amply mads 
Octette Protective—Gels tin belongs to the also* of 
protective eolloids possessing the ability to surround 
minute particles of «uj pensions with a film that prevents 
their aggregation into precipitates Suiee the formation 
of crystals is a growth from very small nuclei this process 
also may bo hindered by a small amount of gelatin 
Commennally this principle is applied in tho making of 
marshmsllows Tho presenoe of a little gelatin does no 
harm in fact it is a food and it effectually prevents the 
crystallisation of sugar within the marshmallow Com¬ 
mercial Ice cream contains some gelatin for the same 
purpose to prevent tbe greinmess of sugar crystallisa¬ 
tion Rut further than this the gelatin surround* the 
particles of casern m the milk with a protective film 
which hinders curdling and greatly aids digestion 

Aalllne Dyes and Mi cr o b aa —That aniline oolora have 
a marked action upon various lands of microbes appears 
to lie established by the reoent work of N Knogler He 
studies the effect of a oertain number of aniline colon 
upon microbes such as typhus cob and others and finds 
that aniline compounds in general aot to destroy mi¬ 
crobes this being even in greater degree than phemu acid 
Of the different bacteria he examined ho finds that the 
typhus bacillus is the most readily affected On the other 
hand he remarks that not only oan there exist differ¬ 
ences in microbe-destroying power between the different 
aniline color* for the oune microbe which ore easily ex¬ 
plained by diversity in chemical nature but he also notes 
that the Mime color < (impound does not possess an equally 
strong power upon different kinds of microbes In fact 
a given aniline color substanoe may aot aa an antiseptic 
in destroying one species of germs without necessarily 
being active as regards another species 

Bock Paintings In Tsais —Rock paintings of an inter¬ 
esting land in tbe south region of Turns are described by 
M Henri Roux and published m the Retue Tunmenru 
One of tbeee was noticed cm a risk wall in Hie Djohol 
Bhji and it represents vary likely a combat of men m 
conventional drawing and animate which it is difficult to 
identify The ago of this painting raise* quite a contro¬ 
versy among scientists and some think that it is con¬ 
temporary with the Berber civilisation that is inter¬ 
mediate between the stone age and the age of metals 
According to tins idea it belongs in the last part of tho 
neolithic period But M Roux wishes to place it at a 
more ancient epoch and class it in the middle or first part 
of the neolithic period it being due to a civilisation which 
is more ancient than the Berbers and M Cohort also 
thinks that it is the work of negroid people to whom are 
due the flints of the neolithic age found in North Afnea 
Effect of Mists ossa and Sac oa Spores —The com¬ 
bined action of managing* and one upon the spores 
known as atptrgtiluM ntper forms tbe object of researches 
made by Bertrand and JanUter at the Pasteur Institute 
Some tame ago they found that each of these metals taken 
separately had a very striking effect upon the growth of 
these spares The soznblited action is still stronger as 
their reeent resear ches show, and examining the results 
they find that the weight produced is greater when the 
two metals are used together than when only one of them 
Is employed It U seen that the productive effects of the 
two metals an added In these oases Obetevmg in what 
way the msnganeae is absorbed by ths spores in the 
presence of sine, they find that the manganese accumu¬ 
late* In larger percentage when aaoeiated with smo than 
when alone, tat ths revere* effect does not seem to be 
proved for in one teat tha same amount of sine was 

tbe two testate have a catalytic action and thus influence 
the total ataorbtion of mineral dements by tbe spore, 
and m Mail anouite of the metals wffi prodooe this 
effect Bvm ia tbs high* orders of plants manganese 
fnrtiUacr tea— tha amount of ash The above results 
bear out tha anther** theory that the rare dements of 
tbe iirgsnitei are tar from being without phydotegiotl 
teterttk, sad are not area to be taken as ample energy 
cad ter* at tha pretopiaMn, tat am In fact active dements 
of Ibetel end an entelyeer* yrhieh are naoresary for tha 
iteM mm bodteo. 


Brake Capadty and Effirieacy —As the result of reeent 
experiments by Prof C B Veal of Purdue University 
it bai been demonstrated that for greatest all around 
efficiency the brakes of a ear should bo designed in the 
proportion of 1 square inch of braking surface to every 
10 pounds of gross car weight In thi* respe< t efficiency 
is taken to mean sufficient retarding < apae ity to bring the 
oar to a stop from full speed within a reasonalik distance 
without excessive over-heating Largir brakts it is 
pointed out arc Inefficient in that they are liable to lock 
the wheels easily thus reducing retarding capacity and 
causing undue tire wear 

Improved Winter Wheel for Trucks To obviate the 
skidding proclivities of steel wheels on snow-covered 
roads and to eliminate comparatively expenmvi rubber 
tares a manufacturer of commercial vehicle* has devel 
oped a new type of lire composed essentially of ropo 
fiber The ropo is out into sections approximately three 
inches in length and after bung Impru.uated with pitch 
the section! are subjected to hydraulic pressure to impart 
to them the required curvature and homogeneity After¬ 
ward they are fastened within the steel felloe ohannels 
by the simple expedient of bonding the edge of the oban- 
noli inward It is said that mileages upward of 0 000 
oan be obtainod and that the rope tares are mexpeoave 
and easily attached 

'Bus Lines for Bsrsl Use—It is the opinion that 
the prceent development of tbe gasoline omnibus which 
is now such a success is to have quite an influence 
upon the question of passenger traffic upon roads 
Heretofore we have been familiar with light eliilnc 
or steam railroads for uau ill tho country districts but 
It often happen* that till re is comparatively little 
traffic on sue h lines In some c one* t he c stiniated profits 
from such roads are not enough lo warrant a great 
layout of capital so that he re the power wagon omnibus 
will fill tho needs in tho bust manner An example of 
this is seen in Italy whore the bus lints are developing 
oonaderably throughout the country so aa to avoid 
unking a great amount of capital which it would he 
difficult to sneurn The present question applies to 
local traffic as well aa to tourist lints 

Bensol as a Corrector of Fuels—Great as is the 
attention that has been directed toward ben/ul abroad 
as an alternative fue 1 for gasoline engineere would scum 
to have overlooked the fact that It is as a e irreolor of tho 
heavier distillates that tho coal-tar product really is most 
valuable It lias give n a gn at deal of satisfaction alone 
It is true but Its continued um results in comparatively 
heavy depouts ( ombinuig in n/ol with ke roseuo on the 
other band improves both fuels for it lias been demon¬ 
strated by experiment that whore only mediooro results 
oan bo obtained with kerosene alone the addition of from 
10 to 60 per cent of benrol materially improves both the 
efficiency and the economy of the ougmo A possible 
explanation of the fail might be found in tho greater 
volatility of the be nsol which thus assists in tho vaporisa¬ 
tion of tho heavier oil which in turn burns m in ohanlv 
due to the greater portion of carbon introduced by tbe 
bensol 

Warning Conveyed by Engine Starters —Despite the 
very evident advantage of tho many forms of engine 
starters whioh during tbe past year have sprung into 
such promlnenoe particular n ft nine lung made to 
elootno device* their uso may conduct to highc r instead 
of lower fuei bills unless due e an ia taken That is to Bay 
it is auch a ample matte r to start tbe average engine with 
such a devioe the owner easily mav overlook tho foot 
that hi* carbureter » not prope-rly adjusted for greatest 
efficiency and this is particularly so with the varying 
densities of presnnt-eiay fuels Where the old fashioned 
hand crank is used tho effort required to start the engine 
may servo as an indication of thn adjustment of the car¬ 
bureter for proper adjustment means easy starting 
With the ooming of the engine starter however this 
means of judging at adjustment, even if it la compara¬ 
tively rough is lost 

New High-speed Gasoline Eagjnc —A new type of 
internal ootnbustion engine designed to run at the 
extraordinary spood of 4 300 revolutions per minute, 
has just been put on the market by an hngtish manu¬ 
facturer While it is ehiefly intended for aeronautic 
use, a similar model for automobile use is in prepara¬ 
tion The engine has eight steel <\linden of 2}^-inoh 
bore and 2^-enoh stroke arranged in V shape cm a 
tubular steel crankcase On tbe end of the crankshaft 
u a spur gear whioh drives a Urge reduction gear hav¬ 
ing a ratio of ox to one The cylinders are set on the 
crankcase in staggered fashion The motor develops 
fifty bone-power at tbe normal speed of 4 200 revolu¬ 
tions per minute and wmgha complete only 112 pounds, 
it works with a compres si on at eighty pounds per square 
inch Tho engine was designed by Granville E Brad¬ 
shaw who a few months ago turned out a motorqy* le 
sagma of ths two-eybnder opposed type whioh ran at 
6|800 revolution* per minute and developed 13 hone- 
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Parting of the north wall in the north transept 


Beriona cracks la tbs south window, I 


Bad break la tha west waU at the aarth tnasapL 


Saving a Cathedral With a Diver 

How Winchester Was Furnished With a New Foundation 


By J W Overend 


O NE of the earliest and most fnmooti of English 
cathedrals t» Winchester, second only to the liU 
torle Westminster Abbey lu Lonilnn as a natlomil 
■hrtue It wne built by William of Wjkeham states- 
mun, prelate, end u master Imlldor la 1070 It took 
Hume fourteen years to build. To this day much of 
this Norman builders work renuilus as be left It, par 
tlculurly lu the north and south transepts. In tlie cores 
of the piers, uud the walls of the nan, and In the 
cry lit Ilut some of It represents the reconstruction 

which was rendered necessary by the fall of tile con 
trnl tower In 1107 

The Normans were (treat builders, and they spent 
little time in designing, for they must luive lind thilr 
designs ready during a period of an Initial building 
age never before witnessed In England There might 
have been no time to dig properly for the foundations, 
or to Bud oal If the ground on which the) Intended 
should he the base of the great cathedra), was sufe 
or worthy to supimrt the huge structure which reposed 
upon It 

Tlie great minster most be reared, I ho long nave 
stretching ten, twelve, or even fourteen lays, tlie trim 
sept, the choir with Its great apse must urlse, uud the 
lantern tower above the creasing of the transept upon 
Its four great piers. It svoius as If l\ ykehnm thought 
bis piers too large In area over to ls> pressed down Into 
the earth, and too mighty ever to bo burst asunder 
Ills conBOence In his erections was complete and his 
faith unlimited 

But the Impression was false, and not lasting. The 
duration of very many of these massive works whs 
short Indeed, and the ap|iearance of rock like solidity 
altogether misleading. The huge piers are mere cases 
of external pick wrought stones Oiled with rubble gen 
eraUy. Imperfectly grouted together 

Bo it came to pans that the Norman central towers 
In most cases either soon fell down, or had to be re¬ 
built, or buttr e esed up. In order to avoid the ruin which 
their fall would otherwise have caused, and Winchester 
was among the cathedrals to hare their towers roballt 
Prom the very beginning of the building of the cathe¬ 
dral it has bad tremendous troubles, and Its history 
has been marked with disaster owing to the unfortun¬ 
ate selection of a poor geological site of marl and peat 
on which to erect it- The appearance of ominous cracks 
In the walla, vaulting, and crypt caused those la power 
to take very serious atepa In the spring of 1006 to 
remedy the defects, and to net at the root of the evil. 

The work was taken la hand by Mr T O Jackson, 
a distinguished English architect, whose work In the 
restoration or > Ilham Palace, Bath Abbey, sod other 
notable building* of historic Interest place Mu in the 
front rank of authorities on the preservation of old 
buildings. 

The impression of the architect is that the pile began 
to settle as soon aa it was Bnlabed, and It boa, of 
course, been gutting worse us years and centuries have 
come and gone. The walls, especially on the south side, 
had also bulged outward, the Inclination from tha par- 
youdicuHir bring la oos part as much as two feet Is \ 
forty-four, and fa anotbar place an loch' in a foot 



The method of arriving at the cause of settlement 
has boon unique and In fact It la questionable If ever 
a cathedral haa had a new foundation Inserted after 
standing tbrongh a period of centuries ilka Winchester. 
Under direction of the architect, Mr Jackaoo, g pit 
was dug on tbs south side of the eastern axMMfcm 
of the choir Beneath a 10-foot depth of topsoil a 
marly clay of S feet thickness was reached, and la 
this stratum was found a raft of beech logs, placed 
barlaontally In two cross layers. Below the clay wga 
a layer of peat, and beneath that a gravel bed &.&&& 
with clear water free from mud. This was the dlreut 
cause of the mischief. Water existed In the subsoil, odd 
trader the enormous pressure the peat bad jMdM, 
causing the walla to sink and to be thru* out by the 
pressure of the vaulting: The peat bed was Bound to 
8 feet B inches thick, but directly under the footings 
It was compressed to about 6 teat. The com p ressed 
peat really formed lignite. The building had sunk from 
2 to feet 

la order to remedy the defective foundations the 

walls, vaults, etc., had to be carefully underpinned 
down to the gravel below the strata of pent Tha 
water rose In tbe pit to the top of the clay deposit 
The architect consulted Mr Fronds Fox, a celebrated 
civil engineer, whose success In solving the water dlffl- 
culty In connection with the ventilation of the Simplon 
Tunnel in Bwllaerlaod stomped him os being the man 
to handle tbe Winchester problem. On hla suggestion, 
a diver was employed, and the following mode etteMfc- 
ing was punned 

First tbe walla of tbe cathedral were won grouted 
to All up all the cracks. Then the foundation wars 
attended to in sect Iona of 6 or 8 fast at a time. '■((» 
were dug through tbe topsoil, exposing tbe foundation. 
Then with the aid of ordinary excavating add Urifc 
pumping the day and soma of tbe peat was rwaowi 
until It was necessary to atop pumping, after w»A 
the diver entered the hole and removed tbs ranahfltir 
of tha peat, running drifts under the walls from tuBt 
feet long. Bags of ready mixed coneirate wear H 
lowered down to h(m with which he pared the «celb» 
tloo, cutting them open to allow the material to cptHI 
over the surface. After four layers of hags war* Wk 
and tbe material had bean Mowed to oot It fkrnMll| 
barrier to further Indew, and the water was paadfet 
out of tbe pit Then the foundation wort, tiwilpf? 
flatted by ordinary mama and britidnyara. 

It la worthy of note that the beach logs OhteMJiMpr 
tha raft on which had ahtmbeted ti* riftOd of a gMa* 
BagUah cathedral for osnturiea wars % a - . -wvGtifl 
■tat* of praMrvattoa, considering their peritfcm- M 

We ara Indebted to Mtiwi. (Jormtft *%*■ 
144, for tbs above tafocmatid* *s*a &r *tg. tm 
added tha aaranaiDlBr • *■* . ««*■ 1 iw 
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v*luw t» Mt( Brito 

■ \ - By A. A. gagurvifle 

", U»ASipT U thn spring of ISO? Hun appeared la the 
ljlrtmiitmiiio Ambbhub An advertisement caking tor 
ratHW mm to gate meesuremmta of the time-rate of 
tailing Mira tw kmc dtotangae of free tell Boob an 
edverttosment m thl*. 1 a which It waa stated that the 
work might be done daring vacation time, natural)? 
brought a gnat nnmber of replies, the writer of this 
Article betag one of thoaa interested, 

% correspondent and mao back of the entire plan 
proved to ha Hr George Cleveland Hicks of Chicago, 
Sllnafi. Hr Illoka la primarily a buatncaa man, a 
dlractor In an enterprising corporation. Aside from 
Me bpataam lotamata be la Interested in the laws of 
nature, and la wining to spend his money to study 
and have others investigate for him. 

Tot several years Hr Hlcka has been Interested In 
i the srehjeet of falling bodies, and especially In the rate 
of tail over king distances. He still has experimental 
notes taken twenty yearn ago, and adds to them all the 
while. This last year he has obtained the first real 
aoctmta evidence to verify his own private opinions 
on the anhject, and he has had many different people 
at work for him In aa many different places. 

Hie laws of bodies falling under gravity alone, as 
first determined, are still used In practice today The 
most commonly used equation Is of this form 

fS~\9 T U) 

Equation (1) reads like this—the space through 
which a body will fall In a given time In equal numeric¬ 
ally to one half the value of the acceleration of grav 
tty, multiplied by the time squared 
Now the vulue of the acceleration of gravity la equal 
to tho force necessary to rapport a unit amount of 
material In free space, or It in the change in velocity 
that a body will acquire If allowed to fall from rest 
during one second, roughly thin Is 32 feet per second, 
ao we will say that the value of a = 32 numerically 
without attaching any time or apace units to It an a 
physicist would do 

Now putting that value Into our equation wu have 
H — ) 32 T*, and If we suppose a body falls during a 
time of B seconds then H = * 32 (»)•«= 400 feet But 
If we try the experiment we will Bud that the body will 
not fall ao grgat a distance In five seconds time 
There are two or more reasons for this—they are air 
resistance and air buoyancy The latter is negligible 
unless very light bodies such an feather* or balloon* 
are dropped, but if metal bodies are dropped the 
buoyant effect of the air la only about one hundredth 


retardation of tho rate of tail of the metal body I* 
negligible. 

The other effect which causes retardation In that of 
air resistance. That In, the faillug body must push 
the air out of Its vertical path downward, and at high 
apeods this becomes a very ooustderablo force. High 
speeds can be had In freely falling bodies only by using 
long distances. There are scarcely any data available 
on the subject. Prof. Hall of Harvard has done some 
work In his own laboratory Attempts had been made, 
but without success, to secure the privilege of trying 
the experiment In the Washington monument. 

The writer, with tho assistance of others, worked on 
the problem this post summer at Tougliatraock Falls, 
New York. At that place there Is a ravine with cliffs 


one aide of the small stream at the foot of one of the 
cliffs. From this pulley a double line extended to the 
bottom, and by menus of this line a steel measuring 
tape, a bog with drop door to contain shot, marbles, 
Juliets or stmllar objects to bo dropped, and an electro- 
'%/ktaet with lead wires reaching to the ground, all 
Braid be raised to the height of the cable at the top. 
through the lead wires extending to the ground a cur- 
’rsnt could he sent through the electro-magnet, thereby 
opening the trap-door In the box and allowing the 
, bodian therein to MU over a distance of 800 teat Dis- 
«]aaCa 'Wag measured accurately with the steel tape, 
lime wax recorded on a chronograph or revolving cylin 
Bar oorand with paper on which a pea marked. This 
tph waa eratroDod by another etootro^nagnet is the 
, dun* circuit as the one oa ths cable above, so that a 
stgngl was made on Urn chronograph at the hmtaat the 
" hotte 0arfM to fall. The falling body waa caught In 
aLW*# ja the bottom air th« oftbe tell, and whan 
this sheet the imp** was suOeisnt to Jerk 
1 m Bdt At the owners rfete lt waa tea te oa. 1 , and 
raaana of etaettiati towtxetamnhe a signal on 




Glaus balls, loaded gtasa phial* and shot of various 
sixes were used for falling bodies. Later In the sum¬ 
mer more data were taken at two other places where 
air currents were nut ao troublesome 
A set of carves was plotted allowing the time re¬ 
quired for abut of different else* to fall a given die- 

tt 1* to be hoped that Hr Hlcka will continue these 
extierlments, and so be able to furnish further data ou 
tile subject 

Moor-born inf in Germany 

A COLORHAI, “smoke nuisance, • from which the 
greater part of Rumpo once suffered more or less, 
la now rapidly abating with tho decadence of the time- 
honored German custom of burning tho mourn. Tills 
custom, together with certain atmospheric phenomena 
to which It gave rise forms a curious chapter in the 
history of German agriculture 
Alsiiit three is r cent of the total area of the Oer 
man Empire Is moorland, 1 e a soil consisting of pent 
formed by the partial decomitosltlon of mouse* aud 
other icgetallon, and In Its natural state unfit either 
for cultliatlon or gruxlng The problem of utilising the 
moors, both In Germany and In the other countries of 
northern Europe, has received a wholly satisfactory 
solution In rocent times, thanks to the efforts of numer¬ 
ous moorland experiment stations, moor commission*, 
societies for moor culture, and so forth Several seten- 
Mile methods of moor culture aro now in lugue and 
llu re Is u large literature on tho subject In German. 
Tbo problem Is, however an old one, and was partially 
solved nuturles ngo by primitive methods, one of the 
most popubir of which wus moor burning. The great 
HtrenghoUl of this custom, which was Introduced from 
Holland at tho beginning of the eighteenth century, whh 
tho district In the northeastern corner of Germany 
relied Lust Friesland, and here It still fiourlshen to 
Home extent 

The cHMeuthil features of tlm process are as follows 
The In lid 1* usually first drntned by open ditches, In 
order to dry n shallow liijer of mirfure solL In the 
autumn the turf Is pared off with large linen, the see 
t loos I icing turned over or set on end, nnd allowed to 


***** <«f-a.ra#*i 1 h * * 


tsttc httxe—the so-called dry Tog • or 1 moor smoke 
os ter away us Hpaln Italy, and Greece. This phe¬ 
nomenon Is analogous to the smoke-bare from forest 
fires so often observed over rest areas of the United 
Rentes In autumn. 

In tlie vicinity of the burning moors the smoko la a 
downright nuisance, aud lias k>d to tlie formation in 
Ger man y of a nnmber of anti smoke societies whose 
efforts have hastened the tnsslug of this primitive 
custom. 

Useful Cement* 

O NE of the simple*! hard cements Is the well known 
mixture of litharge aud glycerine made to a stiff 
paste. It sets hard as a rock, and Is oil proof A soln 
thin of water glass mixed with powdered calcium ear 
bonate serves tho same purpose. 

A mixture of bulled linseed oil and lira clay resist* 
arid better than most cement*, though sulphur melted 
with glam powder is also rank ad as very resistant to 
chemicals In general. 

A good stone cement la made by mixing two purls 
of mgrtfir oxide, ooe part of magnesium chloride, 
powdered stone to suit as a filler and water to make 
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New Light on Diabetes 

M ost people think of diabetes ns h kidney dlseaaa 
ThU Ih erroneous. lUalsfles la n dlsemte whose 
characteristic symptom Ih an excess or sugar lu the 
blood Tbli excew, the khluovs work bard lo n move 
To hold them responsible Ih ns nliHurd iih lo hluuie the 
thermometer for extremes of toniiM'rolure' 

Holnble sugar In u \Uni necessity lo the organism, 
1>UL au excess Ih a ilnnRt rons poison which must be 
excreted. 

The latent Investigations of surer metabolism show 
that the formation mol excretion of sugar deiH nd cm 
a very cninplhntcd and dellenli lailanec of the ojiera 


The value of these dlscoverles, which lire very clearly 
elated by I>r h. It< Inlmnlt In I'romrtki tt» U lncntl 
uiHble kIiioc they afford lio|a of nil earlier diagnosis 
and prompter Inutiinnl of n porlli ulnrlj lustdlous 
inalndy 

The chief wnirec of sugar lu the laxly la the atareh 
coiiHuined In bread nail other cereal food mid potatoes 
mid other togelnlihu. Only a small |iart of llie etupir 
wo need eoiuea to na In milulile form, as of graj«e- 
HURiir, milk sugar, cnne-animr, bihI fruit sugar Theeo 
enter the IiIochI directly because of their solubility , hut 
the Hlarcheic, which are Insoluble In water, must lie 
acted on tiy digestive ferment* nnd transformed Into 
sugar before they can he (bun tnkm up and carried 
to the VHrloUM I hemes. Thin In inert ly nccoinpllwhed by 
the sulhn, but chiefly by the inncrealli Juice In tbe 
small intestine, after the food has imssed the stomach. 
Irom here the sugar pannes first tu thu liter and after 
ward enters the genonil circulation, to 1* carried to 
various ports of tho tasty, Indng psis-claHy required 
by tbe muscles 

•If uow the lircivlslon of nugar exceeds the current 
demand, the excess Is stored up, partly lu tho form of 
Insoluble animal starch (glycogen!, wberehyr water Is 
eliminated, and isirtly In the form of fat 'the latter 
Is stored In the greatest tnrlety of plnees, the former 
chiefly In tlie liver and muscles. 

Animal starch Is formed not only from starch and 
sugar, hut from albumen, when an excess of this Is 
furnished by such food as meat mid eggs but tho 
amount thus formed Is Insignificant compared to that 
from tho so-called carbohydrates" 

Hunger and labor both diminish these' stores In the 
organs, the liver and muscles first, mis wiring Iho de¬ 
mand The process Is so neatly adjusted In lliu healthy 
body that despite the large variations In tlie amount of 
curlsiliyrdratcM consumed, on the one hand and In 
the output of energy, on the other, there Is nmr a 
great excess or decrease, tho percentage of sugar In 
the blood remaining steadily between Iho narrow 
limits of 01 per cent and 01B per clii! 

It Is ouly when tho laxly loses Its power of burning 
sugar lu lts I Issues tout (he sugar content of the blood 
I* unduly augmented, amt must be remitted Naturally 
the kidney a, like other organs, nucy suffer degeneration 
through overwork 

‘When, by reason of Increased use uf sugar, tbe 
sugar-enutent of the blood threatens to fHtl Inflow the 
nor null (he liver and oilier depositaries of animal 
starch, kucIi us the muscles, receive the order to trails 
form some of this lulu soluble sugar mid supple it to 
the circulation. This message Is transmitted by the 
so-culled 'rhmmafflnli' system, which is specially Incut 
ed In the suprarenal glands. Tlie blood then brings 
the sugar lo the place where required and gives It np 
to the needy cells If the chromuttliilc system fulls of 
Its function Iscmiiso of some affection of tbe supra 
renal glands, as In Addison a disease, the sugar con 
tent fulls Inflow the normal ' 

Hut here another factor must lie considered, lu the 
action of tlie pancreas. This glHiid Is antagonistic to 
tbe supra renal glands. In that It exerts nu Inhibitory 
Influence upon sugar formation In the liver and other 
dtqsisllnrliac. Hence, tbe pancreas and supra renal 
glands lend to control each other, thus preserving the 
needed balance But If the pancreas becomes disc-sued, 
while the xupra renal glamla remain xonisl, the result 
will lie nil excess of sugar In the blood 

lint Isdli pancreas and suprarenal glands are them 
hoIvixc continued by other regulators. The pancreas 
Is subject to nil Inlilbltlou from the thyroid gland. 
Whc.u this Is unduly large the imncrau Is checked In 
IlH function of limiting sugar production In liver and 
muscles. Hence, the lisi free mntalulUm of animal 
starch Into sugar causes mi excess of the latter and 
more work for the kidneys •< ouaequeutty, we often 
observe the presence of augur In the urine of patients 
suffering from nn enlarged thyroid, as for example 
Uasedow's disease, or ‘goggle-ey e' This malady low- 
era the capacity to burn Sugar 


Conversely, if the thyroid la lusaffletaotly tev stepe d 
tbe pancreas la losatncieotly ehecfced In Its InMMtory 
action on liver and muscles, with the result that tbe 
' limit of tolerance" for sugar is raised. In this cast 
even a large superfluity of carbohydrate* In the diet 
will not cause elimination of sugar, since the eagar 
coo tent of the Mood 1* diminished. 

"The supra renal glands, on their part, are under the 
control of tho sympathetic nerve system The Trench 
investigator, Claude Bernard, showed nearly two gen¬ 
erations ago that tbe sticking of a needle Into a Cer¬ 
tain spot In tbe fourth ventricle of the brain was fol¬ 
lowed by the excretion of sugar In the urine, became 
the Irritation thus Induced pawed over tbe EereM 
Sympothlcur to tbe liver and accelerated sugar forma¬ 
tion But this stimulus to tbe liver from tbe central 
nervous system goes by way of tbe supra renal glanda 
Claude Bernard ’e ‘Puncture Diabetes’ la In fact 
a purely supra renal diabetes. 

“To these correlations must be added the effect of 
tho pituitary hody, and that of tbe epithelial bodies of 
the avDimory thyroid gland Tlie pituitary liody acts 
In the same wuy as the thyroid, while (he epithelial 
bodies (or epithelial corpuscles) act antagonistically 
■lleuce, the enlargement of the idtuiUry, as seen In 
acromegaly and the closely related ‘giant growth,' occa¬ 
sions a lowering of sugar tolerance, precisely as does 
an enlargement of tho tliyrold, while nn the contrary, 
the enlargement of the epithelial corpuscles causes an 
Increase of sugar tolerance ” 

Even these elaborate rescllona do not cover the full 
complexity of sugar mctHlsflbun, since some questions 
remain to be solved. Knt it Is obvious that sugar In 
tlie urine may proceed from n great variety of cause* 
making the need of skilled diagnosis Imperative. 

A Remarkable Flight in the Far East 

T HE aviator Mare ikiurpe made un neruplaite flight 
wIdLh Is quite out of the ordinary during hla stay 
at Klngupore, flying In n hrllllnnl manner across the 
Island of Borneo, which Is entirely covered with wooded 
tracts made up of cikhiu and rublier trees, then flying 
nbove the Sultan of Joliorv s palace, tbU being situated 
on tbe other stile of the strait, whose width Is three 
miles. This flight Is sulil to be the most dangerous 
which lias yet loan attempted, although the distance Is 
only about no miles. It Is also the longest aeroplane 
trip to be made In tlie tropical regions. The Sultan of 
Joliore offered Hie pilot the sum of $U>0, and tho Nlnga 
pore Sporting t'lnh raised u prize of alsmt $2,400 for 
the flight. 

Live Frozen Fkh 

T RANSPORTATION of live flsli la an expensive mat¬ 
ter from the fnct that It requires from I to 4 gallons 
of water per pound of llsli according to the kind, so 
that a railroad cur liavlug 10 urns limit for the load 
ran transport only oiu half to one ton of live flih. 
Messrs. Mir and AutllgO now use h method of /rawing 
the fish in blocks of lee according to ttetet's experi¬ 
ments, and can uow transport a large quantity of fish 
lu a relullvely small weight of Ice. The floh are at 
first contained In a large amount of water, then while 
the tank Is placed In n closed space oxygen undar pres¬ 
sure arrives ii|»n the water, so that tbe greater part 
cau now be drawn off ami the Osh remain In good con¬ 
dition lu a very small uraonut of water, as tbe oxygen 
supplies their respiration Erecting is now done by 
plunging the vessel with the flail Into a refrigerating 
tank, and In this way an Ice block Is obtained In which 
the flab are frncen, hut all) come to life again when 
thawed out The Mix* Is wrapped around with suit¬ 
able coverings and on the outside ta put n heat-proteot 
lug jacket, then tbe block is ready to he placed on tbe 
car In practice, such blocki can be idled up lu refrig¬ 
erator cum Whore temperature la kept near the freea- 
tug point U|wn arrival at their destination, the floh 
are put through a very alow thawing procure, which 
la»ta for about ten hours. The inventors elalai that 
till* oaves heavy and bulky liquid and there are no 
complicated or eoetly devices needed, the procure being 
a simple and cheap one. 

Artificial Diamonds 

A PARIS engineer, P] de Bdsmenu, claims to have 
produced minute diamonds by an electric furnace 
I wooes*, the larcret of the specimens mresurlng nrerly 
one tenth loeb. Naturally tbe announcement of. Suck as 
important dlocpvery has made somewhat of • rerea- 
tten and givea rise to some Incredulity aa well, tei the 
atftbor tea now published a brochure ou tbs subject 
lu which be girre a very complete account pf Ms 
method, for which he baa token a patent We exjyret 
to Ctr* a derertption of the procure and show smm 
photograph* ef the speeteens at aa early date bef 
woold mention at present that the spetimeus hard Bate 
assn by some wriHtnowu scientistaleo terete* Ate 
they Identify Ola* wm mi dteaood* NatoraUy 53y 


wore pot through dj# »d i i n kis arj teds In this site. 
The procare is baste rife* to* stsetreljafc off <*)<*** 
carbide to tbs stottife fbfreoa tv the re* ef direst 
current, ate the carbide hi d n cm up u s e d to tec* way 
that one of the poire teapmre surrounded with a blaolt- 
lah end spongy substance to which a aertato uwafttr ef 
cutouts carbon crystals or diamond* are observed, nM 
there are separated by pulverising and wsobteg the 
substance The experiments were made on a retail 
scale, aa lack of means prerented further work, but 
the Inventor expect* to resume them soon. What to 
encouraging U that the rise ef the diamonds Increases 
with the length of time tbe furnace to left running, so 
that there Is reason to believe that much larger sped 
mens can be obtained. The Howiranc Annucsw will 
soon publish sn article on the Bolsmenu procsss. 

Preventing Bread fron Getting Stole 

T7VOE thousands of yean mankind ho* bean contste 
r with allowing Its bread to get stale, and this fact 
baa come to be considered unavoidable. It Is tbe more 
surprising that researches by Dr J R. Kata at tho 
Physical-Chemical Laboratory of the University of Am¬ 
sterdam, should have shown that there la to point of 
fact no noed for allowing our bread to lore its tooth- 
Bomenree. When kept either at a very low or very high 
temperature, bread la to fact preserved “new" for eome 
days at least, stateness being due only to the ordinary 
temperatures of breed storage and consumption. 

In connection with Dr Kati’a experiments, bread 
was kept absolutely new for more than 40 hours at a 
temperature of 00 deg Cent, while at a temiwrature 
of 30 deg. to 40 deg It became only “half stale” At 
ordinary temperatures It of course grew rapidly aula. 
In order again to become "fresh ’ at temperature* below 
freezing point 

Dr Kata accordingly recommends keeping the newly- 
baked breed at temperature* of 00 deg Cent and up¬ 
ward. thus keeping the crumb alMolutel) new whereas 
the crust by atmortalug water becomes limp and flexible. 
If the bread be then put back again lutu the oven for 
a short time the crust will give up Its water, thu* be¬ 
coming hard and crisp as before An even simpler 
course la preserving tbe bread In cold storage rooms 
kept at sufficiently low temperatures. If these rooms 
be sufficiently dry, the crust llkewliie remains bard and 
crisp so that tbe bread even after a considerable time 
ts equivalent to new bread. 

Apart from Its Importance to the housewife this 
process Is of tbe highest economical Interest, relieving 
as It does the baker of the necessity of baking his bread 
by night 

How to See Throorh Opaque Paper 

A VERT remarkable experiment which any one eaa 
repeat with very little trouble baa been unearthed 
by n contributor to Promelhess, lu an old number of 
tbe Urchanict Moya tine of the year 1839. Take a 
piece of paper of such thickness that, when It Is laid 
upon a piece of printed matter the characters Just 
show through, but cannot be read. Placing It over a 
printed sheet Impart to it a circular morion to and fro, 
and to jour surprise you will And that now you can 
read the print below tbe pa|x>r It Is rather difficult 
to explain this iiecullar effect Tbe explanation offered 
to Prvmmlktm* ts that the paper has a number of thin 
places to it, and by rapidly moving It ever tbe print, 
every part of toe printed matter is exposed to turn 
underneath one or the other of toe thin places ta toe 
paper and thus the entire print can b* raatL However, 
that may be, the experiment Is Interesting and very 
staple, requiring for Its performance only the Slmplm! 
mean* Imaginable 

Tta Current So pphre wrt 
p RINDING wheel sparks are not only a aomsWpt 
'Jspectacular accompaniment of the use of toe w£l 
but may be turned to useful account, ns tostr slip ter 
■nc* gives a clue to the Initiated of to* character^? 
to* steel from which they are struck. This point In 
Blast rated by R. 0 Williams tft this week** taste of 
tbe Bcnuunv- It win be remote bared that to lflte 
toe Ombre bridge ovur to* 8t Lswreooe River effi* 
lapotd while to to* coons of oanstrnctlap. TMa pi* us 
adopted for a new bride* by the Canadtao government 
ate critically discu s sed tad compared with to* eatbortn 
own design of Trot «. Kriswostecto ef «t ftsteitente 
-Some deceptions M*«t**d upon am Bhwkry tea fm- 
of scrap "teal era laid barw~*A gtaapht msthod ot 
mreetwta* to* bright «f wt aoraphte » ds*ettuA~-' 
Urn oondudln* Wore of the Mtofa drilvsrte hf Mr 
J J Thomson on tbs ttraetura of tb* Atom aplman to 
fcl* faste-A mw vmwv gacg <£- ex tre me ***** 
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To the Editor of the Botaimno Amsoscam. 

Mr. Xmh^'i latter on page 287 oaB* attention too 
moat — adad thing The progress o t any country do- 
peoda largely upon developing naw wealth, and your 
article on Inventors and Invention! quite clearly bring* 
not tide feet. Unfortunately, American manufacturer* 
are not fully a wales to this matter, or they regard the 
—pence of development aa beyond than, which in many 
ease* it doubtlee* la. The Dormans are doing much 
better than we In thb respect. Poaalbly because labor is 
cheaper 

We have, however, means at hand that could be used if 
props’ agitation and education b made along this line. 
I refs to our technical schools. Manual training is being 
adopted by many schools, so that the student is given 
practical work along with his theory These students 
contain a large available supply of muscle and brains 
which could Just ss well be employed on now work as In 
doing more or less useless work, as often happens now. 
If Inventors could arrange with the school to develop tho 
Invention, the school would get the advantage of its 
students' work on something that requires advanced 
thought, while the inventor would get the advantage of 
the apparatus, experience, and theoriea which tho school 
ean give him I think some work of this kind Is done 
Bow, but I do not know of any rooognlsod, equitable plan 
under which it is done, nor of any arrangement for pro¬ 
tection of the inventor, on which account ho usually pre¬ 
fers to keep his Invention to himself until perfected suffi¬ 
ciently to apply for patent If the sohool could receive a 
certain percentage for developing tho device and for 
assisting the inventor to market It, this matter could be 
profitable to the school and Inventor both. 

Saginaw, Mwh Charles E Dusioa 

Hie Need of a Bibliographical Institute 

To the Editor of the Roraimrio Ahebican 

Your editorial, “What the IUch Man Might Do for 
the Scholar,' le very much to tho polut Ton ask, 
“Why not found a bibliographical Institute?” Perhaps 
the reason why It lias not lieou founded la that It does 
not appsal to the lmaglnnHoii In (he same way aa does 
a library But you are quite right In pointing to this 
as a matter of greater Importance than the multiplica¬ 
tion of libraries. An institute for bibliographical re¬ 
search, such as the writer has advocated for many 
yean, would supplement and aid the work of libraries 
and would result In a national organisation of what 
might well bo called the foundation of all knowledge, 
for bibliography answers the question “What do we 
know about this matter and how did we arrive at the 
present knowledge?" Anyone who tries to answer such 
questions will necessarily use bibliography as a means 
by which his problem must be solved. 

It Is now nearly twenty years ago that tho writer, 
In a paper read before the New York Library Club 
and afterward published In tho Library Journal, advo¬ 
cated an organisation of bibliographical work through 
a pooling of the Interests of a number of tbe larger 
libraries for the purpose of making their resources In 
many special fields more generally available. 

Since then the subject has received tbe very closest 
attention on my part, and 1 have repeatedly brought 
It to the attention of Ubrarlee, bibliographers, aod 
Other scholars, from nearly all quarters the propoel 
tMa has met with approval and Interest, the need of 
■» bibliographical Institute In the Interest of schotar- 
sMfe to folly appreciated by those who would benefit 

Man of wealth have been approached through vmrl 
ana channels In an effort to find someone who would 
Come forward to amdat tola Important movement, but 
•o far In vain. 

Aa effort to now being made to Interact botinra* men 
to ike subject. Efforts an being made to show that 
fcibllagraifcy out be made of direct service to toe bosl 
nos* o w a monl ty This circular has bean sent out to 
a t*m her of prominent b usine s s men to Chicago calling 
Ittottot tp to* value of research along too— Dm tot 
fcotfi tgfeqtoa. m a nuf a ct u re and coameroa. A “Com- 
tatttaa m H—arek latttttite" few team farmed to* toe 
* Was off protecting toe htoa. 

, imk tite latest gadetvpr tea beta made along toe 
dfaa-o^telinilto toe tetefettoa ot tjte writer to now, as 
' tean, teat ** tektt Utetta'toJh* aacoe of 

fe'fiijjmp jfc*a«te •to'* be **Ml pmSu of 


be In rua dto M to make rosea robes into definite sub 
Jeeta at toe r o q ueot of tboae desiring nodal Informa¬ 
tion, It would also try to anticipate the needs of In¬ 
quirers, tad compile references on subjects of actual 
Interest In advance of demand. 

Tbe writer has often been asked what relation this 
proposed Bibliographical Inatltnte would haro to the 
other Instltutee ot this kind, notably the Jimtltul Inter 
national de BlbUographle at Brussels, and tbe Interna 
ttooal Instltut for Roilalblbllographle, and allied lu 
Atltutlona, at Berlin. Tho answer In that It wonld aup- 
plemcnt them and, aa far as possible, utilise their 
material Tbe Bruanels Institute collects titles of nil 
kinds, from all sources and of all dates, tho Berlin 
Institutes collect titles from tile current year on n 
limited number uf sciences. The Institute wlilili tho 
writer proposes would have for Its object to collect 
titles from all sources and of all dates on a definite 
number of subject!, concerning which Information U 
actually wanted. 

While an Institution of this sort should be Inde¬ 
pendent, and not affiliated with another, for Instance 
one of our large libraries, It might very well be or 
ganlied to connection with a new kind of library, a 
library for libraries, containing books Hud imrlorilcnls 
too expensive and too little used for tlm ordinary ref 
erence or coll—e libraries to possess them. The estab¬ 
lishment of such n library has been Advocated several 
times. 

If anybody who reads the shorn should lie willing to 
assist to any way In furthering tho Interest of biblio¬ 
graphical research along (ho lines suggested, he should 
communicate with tho undersigned. 

Akskl O M JnsreiisoH 
Chairman Commiltte nn UcMnrt h Institute 

Chicago, 111 

Hie Fallacy of Flexible Fabric Winga 

To tho Editor of tho BciENTine Auehk an 

1 havo reed with much Interest Mr (IranL Lintons 
letter on aeroplane design In your issue of March 1st, 
1913 In tho present stage of Urn science evory sugges- 
tion, if not too obviously absurd, is entitled to sonnus 
oooslderation Nevertheless, Mr Linton’s reasoning 
seems to be based on suih an astounding lock or knowl¬ 
edge of the commonest foots of aerodynamics, that I 
am fumed to doubt the validity of hi* conclusions 

For Instance, bo tolls ua that tho forces acting on 
his plsoc of fabric are Its weight, downward, and tho 
wind backward, but ho ovcrloaks the Ihird necessary 
factor to equilibrium, tho upward and forward foroo 
of the oord or other sustaining means How will ho 
allow for this force in transferring his Idea to an actual 
machine ? Thou ho Siam res us that tho air stream is 
flowing horizontally as it meets the forward edge of 
the fabric, apparently unaware that Montgomery 
proved, as long ago a* 1905, by using streams of water 
sprinkled with light chaff to todlisto lines of flow that 
a current approaching a surface inollmxl to it at a 
Ijosltlve angle is defleotoil upward to a considerable 
degree some distant* In advance of tho surface, which 
result has more recently boon confirmed hy injecting 
thin lines of smolra into wind tunnels. 

Next be tells us that ‘‘there Is of course a door*vise 
in the absolute drift component of tho air pressure, 
proportional to the decrease in tho absolute lift " This 
statement ean be true only for very small angles uf 
lucidenoo. If, for Instance, the free rear edge or the 
fabric drops slightly, so that Its angle of attack changes 
from, soy, 30 degrees to 30 degrees, there will be a 
decrease to the absolute lift, but an increase In the 
absolute drift. 

In reasoning by analogy from the sailing vessel, 
Mr Linton soys that the sail a vtomaticatty varies to 
the moat favorable form under any conditions of wind 
pressure and direction of wind pressure This state¬ 
ment h not true. Any yachtsman knows that a sail 
ought to be brought to a relatively shallow eunature 
for reaching, and allowed to bag somewhat, for ruuning 
The late A Cary Smith, by means of a contrivance called 
the reach rest, which enabled the curvature of a sail 
to be varied manually at wDl, suoooeded la substantially 
Inareasing tbe speed of a number of racing yachts Mr 
Unton also does not aoem to be aware that sails are 
not efficiently operative at angina of Incidence as low 
as 0 dig ress, wUoh is about tbe maximum now found 
In efficient a e ro p l a ne *. I eonfeaa I do not understand 
Just what be m e ans when he says that "to both clause* 
of vehicles the best efficiency oould only bn obtained 
by altering the length of tor chord ” Possibly he Is 
thinking ot variable area, a Wine that offer* many 
tboocetioal advantages. However, Eiffel has demons¬ 
trated tho* about toe bote length for tho chord of an 
aaaoplans wing Is one sixth of its spun, and no notice¬ 
able gain in affiotevy ean be bad by varying greatly 
treat tUa proportion. 

Mr Linton to again gravely wrong when be asserts 
that "tea speed wtea ones attained la aa regular as that 
at Urn high ate tsrpra of automatic machinery " Tbe 
btet i—ptoat wfluhdnlate tiighUy to ha flight path. 


requiring an occasional touch of the elevator to keep 
It horixnntal, just as a ship, and fur that matter, an 
automobile, requires an occasional touch of the wheel 
to bold it to a straight course Tho resulting constant 
changes in tho anglo ot incidence of course cause a 
constantly varying drift, and consequent I v nu uneven 
speed The magnitude of till* speed variation will 
probably surprise Mr Linton very much if he will 
oonsult tho reports of tho apeed testa mode on a Zodiac 
biplane at tho Aeronautical Institute of Kt Cvr, an 
abstract of wluah he will find in Aero ami Hytlru, vol v 
page 25 The gentleman dona not worn to know that 
the ability to vary tho apeed of horizontal flight within 
wide limits Is a most desirable quality of tho aeroplane 
The Cody luplann a ability to vary ft* apeed of lovol 
flight between 48 5 and 72 4 miles per hour, a range 
of 49 4 ptr coni, contributed largely to ita winning 
of the British military triala 

Tho Imlinf in tho parabola aa tbe only correct basic 
curve for wing nootiona, a belief which Mr Linton 
naanrta with much poaitlvan*, ImlougH to the ancient 
days when we knew almolutelv nothing of the actual 
conditions around an aeroplane wing in flight The 
belief might ho norm t if we were dealing only with the 
principle# of dynamics, aa a matter of font, we have 
to deal also with the proiMirtie# of a gas, and recent 
discoveries seem to indicate liiat effect due to tho 
latter is the more important No successful aeroplane 
in use to-day employ s a wing of purely paralailic curva¬ 
ture. Practically all employ compound and irregular 
curves, or combination* of curve* and plane*, the 
design lining wholly empirical, and with such winga 
they manage to fly fairly well and to return in uaoful 
work a very large proportion of the energy expended 
Moreover, aa Eiffel a tests definitely prove, the winga 
in actual use which arc liaaetl on the circular are give 
on tho average bolter result* than those approaching 
the porabolio form But it is as Hilly to expect any 
definite and nniversally correct < urvo for a wing seution 
to he dwovered an it is to oxpoct that any curve can 
lie always tbe com* L one Tor the waterline section of 
a ship s hull 

Personally, I liavo often observed a piece of fabrio 
suspended by one edge In a current of nlr and I never 
naw one piece rise to a sufficiently acute angle of inei- 
dence for aeroplane use without 1 loginning to flap or 
undulate Thia effect is in part duo to tho faut, first 
demonstrated by Montgomery, that the air flowing 
around tho curve tends to assume a rotary or eddying 
motion, strong enough to deform tho fabric, and in port 
due, I tmlieve, to (lie fact that the fabric la by its struc¬ 
ture, uniformly loaded Tu proponing to uniformly 
load hia full-sized piece of fahnn by means of metal 
bora uniformly distributed ovt r the lop surface, Mr 
Union is moat obviously ignorant or the foot that 
Eiffel has tested rigid curvca of proctiially overy form 
tiiat the fabric might assume, and in no coau lias tho 
slightest apprutu li to a uniform iliatnliulion of preaauro 
been discovered To, aa ho suggmts, adjust tho anglo 
of incidence, anil, Ini identally, to make the fabric 
keep still long enough to ho photographed, by shifting 
the weight of tho metal bars, would involve an mflmto 
number uf trials thus reducing his plan to tho "ciul- 
and-try” process which be ho arornfl in the first para¬ 
graph of his letter Eiffel has pnmri although Mr 
Union Is not aware of it, that from (Vi per cent to 
90 per cent of tbo total lift ia dui to the n ai Lion of the 
air on the top surface of tbe wing How will the irregular 
ridges uf metal hors on top of the fabric affoot this 
real lion? And, since an si tual rigid wing must have 
several inches of thickness, how will Mr Union deter¬ 
mine the correct curvature of tho upper surface’ If 
he makes tho upper surface paratli I to the predetermined 
lower, will lie join the two in a sharp or a round edge? 
Docs bo know tiiat two wing Rodions in all ronponl# 
identical save tiiat one lias a sharp entering edge and 
the other a well rounded entering edge, will give very 
different values of Ky and Kr-Ky, and different loca¬ 
tions of tho con tor uf pressure? 

As a matter of fact, if Mr Linton were superficially 
informed on aotual aeroplane development, ho would 
know that his idea of flexible fabric wings lias already 
been cut and tried The Vloiou monoplane employs 
winga of flexible fahrin, entirely unsupported by nbs 
of any sort, and perfectly free to assume any curve 
impressed on it by conditions of ajicod and load At 
tbe last international meet at Vienna, Juno 23rd to 
30th, 1912, a machine of this typo, equipped with a 
W bone-power Gnome motor and piloted by Its de¬ 
signer, flew very wdl, and won several minor prize* 
But, in spite of tho faut that it was lighter than the 
avenge ono-place monoplane, the brat speed it could 
make was 43 75 miles per hour Inasmuch aa there 
are a great many other monoplane*, equipped with this 
same motor, of tbe same homo-power, of generally 
heavier construction, and using rigid, erapirically- 
detlgned wrings, that ora rosily capable of speeds from 
50 per cent to 90 per oeot greater, no further comment 
on tbe enormous drift and inefficiency of non-ngtd 
wing surfaces is asnsraary. 


Jowi a H/ 



A Monster Hydro a er oplane 

M ENTION Wftx made Uat week lu oar article on 
■Die IHg Aeroplane and I be Transatlantic Flight" 
of u new double biplane that was Intended (o make It* 


A good Idea of till* huge n 
tin pbotogrnplui which we 
imgi Tlieue uhow two lilplui 


achlne lu to lie had from 
lute reproduced on this 
eu, oih' lieblnd the ottu r, 
•dlv Ini lined utrutu ii|>uti 
large rectangular, mnr 
r mid is nionnled direct 1) 
tin rear end of a tubular 


Some Recent Vtourg front tb« PuhumC u«I «st«gb G*to*)refc m.,m ^ 

T HE people of the United States, and of the who* • Mi taken Iran Os toWforiSftojfi W ■# >*». lu e hfop 
world, for that matter, are greatly Indebted to the jwoth otrer the etottM JUMk dtoto* fo* 
camera tor the good work It baa done In keeping them tUmatlon of the middle w*lMW* to*, tolffolL the 

lu roach with the program of work on that gnu km two adjoining aeta of look*. OttritoK dde if* 

dertakln*. Such view* as thoae which an herewith the tracks foe the towing l pe<i mtol »aa. with • ctottU 

presented afford an excellent Imprenlon of the aagkb track for the return of the same after they have takao 

tudo, stability and high character of the conatraethm, a chip out, or as they proceed to the end of the wad 

Now that lbe great work Is practically completed, the to tabs a ship In tow 

photographs become highly Instructive. The massive, bridge-Hke structure shown in another 


ilng which cxtondH from front to rear 
line There lu no tall uurface the foil 
i lielng <le|«udcd mum for the longl 
ml Nliililllly The ujiroed of the sec- 
or nuilii, uet of iiluure lu 24 metcru 
I feel), while that of the front uet la 
nlity 11 to IN feet lees. Doth uoIm of 
m ure nurrow from front to rear the 
d Mug not over h feet This Is no 
hie In I)h> side view of the machine 
roim will lie titled to the upiier rear 
p foi trnioni rue Hlublllt) Cylindrical 
ling Itoiilu iirv lifted heneutb each end 


hurra |H,wer fliemi 0-c> Under mol ore, 
it lib b art placed elite by aide and wlilcli 
drive I be Hlngln, 2 liluded It feet 0 Inch 
pmiicllcr In front of the main htplaue 
by men ns of chains. The Inclined rndla 
lore extending front the profiler ahaft 
down to the limit can be plainly mum In 
leitli tlliiHlratloiia. 

Tlila bilge W’nter-plane wok built In the 
mhitor, Colllcux, for M ieanaaou lta 
length oxer all la Id metere (62 feel 0 
InclieH), and lla weight complete -I..t0n 
kllognimmea (0,41111 ikiuiiiIh) It waa not 
completed lu lime for the ment. but la now 
about ready for teal The result of lta 
trlnl fllghla will he awaited xvltb eager 
limw by nil lutereated III tbe tniKMitlailtlc 
rtlglil for It In Milne uneh bum- aeroplane 
that 'Hill la our opinion exeiifnall) make 
the lWXHiilli trip without n mi op Al 
really nlamt a acore of men of different 
mil bum 111 lea are engaged in dealgnlng mu 
cliilieH for I Ida great undertaking. A prlxe 


How to Make Dwarf Trees 

H OW gardeners manage to grow mlnla 
lure pines, lire, and oaka 111 tlower 
ia>ta for half u century baa alwruya been 
more or leas of a nceret It la the nwult 
chiefly of aklllful, long-continued root 
pruning. TItey aim flrot uud Inat at the 
aeut of vigorous growth, endeavoring to 
weaken It Just as far ns poradblc 
wltbont destroying the life of thp 
tree They begin with tbe young plant, 
way a seedling of a cedar or hunloek, 
wben only two or three tut lira high, and 
cut off Its tap-rmita aa raaiu na It hua 
Other rxuitleta enough to llxo maiii and 
replant It In a shallow earthen ]a>t 


rear of the entire the lwat year has li 


ic following plaupa tile valley of tbe Cbagrea River Tbe formation of this 


u spreading far and wide over a oounterwdgbted swing bridge, atmUar to tl 




in • : 4 


TImi cud of the tap-root la generally- 
made lo rent on tbe bottom of the pan or 
on a Hut atone within It Allnrlul rlay la 
then put lulu the pot, much of It In bits 
tbe aloe of lien its, and Just enough In kind 
and ijUHUtlly to rnralsb a aeanty uimrlah 
ment to tbe plant Just enough of water, 
llgbt and heat la given to keep II alive 
but not enough lo excite n vigorous habit. 

Hardeners usually pride tliemaelxea on the 
slui|a- of their miniature trees, and they 
use wirings, wires, and pegs, and various 
other mechanical devices, to promote sym 
melry of lialill, or to fashion llailr lieta 
Into odd fancy figures. Thus, by nslng 
xi rx abalhiw isits, the development of the tap-root 
luiimaallili nisi by using poor soil and little of It, i 
lilt If wutir rapid growth Is prevented. Then, too. 
top mid able nags, which are within assy reach of 
gurdemr an shortened by means of a pruning kn 
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the main channel when ryilfoad bridge* are car¬ 
ried serous a navigable river. Should so 
■oct dent occur to tbe lock* such as might 
be aocastcped by a ship coUtdtng With and ^ 
break!ag down the gates, this owlagp 
bridge would be turned until it spanned » 
the etifranos to the took*. Then * aeries if 
of heavy, vertical girders would bn tow- v 
ered, until they extended from the bridge 
down to footings at Urn bottom of the en¬ 
trance, and upon these girders large 
square stool plate slabs would bo lowered, 
tier above tier, until the whole channel 
waa closed and passage of the water out 
of the lake prevented. 

Very Impressive and Instructive 1* the 
view of tbe upper guard gates of the east¬ 
erly side of locks at Qatun The struc¬ 
ture as abnwn la complete, with the Amt- 
bridge for ermudng tbe gates Id place. At 
tbe top of tbe gates at each end, and Im 
mediately below tbe footbridge, will be 
soon the two masalve oteel arms, each five* 
tons in weight, by whicb tbe gates ore* 
aad swung oi*m or shut. Tbe arms pass be-v 
iipath the aurflum of the side wall of the* 
locks to connect with a large gear wheel, 
electrically operated, the gear being so 
IMiwerful and well proportioned that tbe 
gates are bandied with ease and great 
accuracy of control Tbe gates are seven 
feet In tblrkiiem and are hollow and 
watertight lu their lower portions. They 
are made hollow to give them buoyancy, 
so tlrnt the greater part of their weight, 
which In oacb leaf runs from four hun¬ 
dred to six hundred tons, will Im water¬ 
borne The square holes which are noted 
about mid height of the gates, os seen 
above wutvr, enable the wator to pami 
within the upper portion of the gates, and 
prevent them from a tendency to rise 
goat when the water is at the eighty seven foot 


The photograph of the big slide at 
Rulebra explains very clearly why It la 
that the lofty sides of the out at this 
place refuse lo stand at tbe orlglbal slope 
the engineers intended. It will be under¬ 
stood (hat as tbe bottom of the aide of 
the cut Is cruabed under the great load 
overhead, the material break* up, losing 
it* consistency, and becomes practically a 
maim of muck with very little conatotancy 
Troublesome and coolly as those slides 
are provlug. Col Goetbal* has stated that 
they will not delay the opening of the 
canal—so great la the capacity of the 
excavating machinery, which, aa tbe Ug 
cat Is being cleaned up, will be concen¬ 
trated In fun force at this particular 
location. v 


Detail* «f boat and power gloat. 

A GIGANTIC AEROPLANE 


a pedes this end Is reached lu three 


> development of the tap-roots la greet inland see—for It is nothing leas—U the kay to make them hi their homeo^to m 

lug poor soli and little of It and the whole Panama problem. By Its formation, the the Outre or to retrf stores, , Latgl 

wth Is prevented. Then, too. the turbulent Chsgrss tUver, Which In tbe rarlieet day* pan to maks (kD hy machinery.. Tito I 

ilcb are within *asy resell of tbs of foe work reused the engineers so much anxiety, green ash, the next beet of and 

rd by means of a pruning knife, particularly during tbe French and the earlier AtMri-,' of fir and pto* TW vary la too 
nt iron In Ibis manner the little can control of tbe work, baa been brought Into mjto- foot skis gboutf to to took UUfM 

•very side and Is allowed to grow tlon and modi to aom a great and Useful purpoto The gryund to tbs bright the wetoto.i 

sud look healthy Accordingly impounding of the waters of tbe river by the <tom*t " landed grin and Hog* Ufol 

i beeomes more and more stunted Oaten boa not only sHmtaated a large smog** to ore toed* to toeal karasse ,(ilfto>g~ 

(be buds and rootlets are diminished In proportion, and otbsririae nreemqry exes ration, tot It bu afforded fsfoorieu, and luw of i 

at length a balance Is established between every part some twenty sritoa of deep water navigation, and fojfod' to* toft. oak, «\to*bOa IMgjrftoJ 

of the tree, making If a dwarf In all respects. In some stretch pit the Into whlch to Sbown In th* view atemr^gtottotoo fo* peto, {* 


SkWmnldiiR in Norway ^ 

T HIS ts foe lateri out-of-the-way In*#' 
try to be deecribed la tbe vetgntW- 
Amerfqon oonsutor report*. The cotanfl 
gextoal at Christiania states that 
wcgUn skis are not mad* hi fantoriw, 
but by carpeufom Who devote aR ttofr 
Qm* to this psmim, for atotmto toghgg «V, 
a toWto foe the foforafofi winfod^^ugr 
mak* them hi thrir lumre^to UaX dJrire. to 

gmmesh, the next beat of chreptotoktoe^ 

of fir aud ptoa Ttoy' vary ta ^ptfo'-fo* rito’tofor' 

foot skis toouM to to 


stretch of foe Into which to toown lu th* view ntoua. ^etotoetoe Hgtr {* 


ir years, while reforred ft, U will he pos g toto for steemUn, 
to. so Wish, fopfoefod forsofoMl altos sfomtj 
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The First Triple-Turreted Warship 

A New Italian Battleship Marks a Departure From Existing Types 


Hlh triple-turret warship la how an accomplished 
tact The Italian Isittlmhlp I mule Alighieri,' and 
the Austrian hattleahlp "Vlrllius I nltls,” Isitb equlp- 
ja-d on I lila ayalrm, hare Huwwwfully completed 
tlielr irlnlH In Istlh cnaes It la reimrlcd tluil the threc- 
gun turret gave ever) satisfaction ok regards both the 
uiinmtiuiCH mid the rapidity of fire A long-dlscuaacd 
iiueatloii Ik iJiiis delliiltely nnHwered. 

The dlNtlurtlon of la-lug the Aral warship with three 
gnu* In u turret to iman Into enmmlaslon belong* to 
llu- Itallun vpanel The “Dante Alighieri" win laid 
down at < la ate] la mu re on June (tth, IBOtt, launched on 
Augnat 20th 3010—she was the Aral all big gun ahlp 
to Im launched li\ a Mediterranean power—and wan 
eouimlNMloncd In the middle of August Mhe la I52U 
feet long on the water line and 87% feet In beam, her 
llnee lo-lng t In return considerably finer than tbooe of 
the majnrlly of modern battleshlpo. Thla la largely 
doe to Hie fact that Italy la more or leaa combining 


By Percival A. Hulun 

(run* U4-lnch) arranged on the principle of the “Vlrlbna 
ITnltla,” nare tlut the anperpoaed turrets will contain 
two guua lnatead of three, giving go end-on fire of five, 
and a broadside fire of ten In the ' Pennsylvania" 
there will he three 34-luch guru in each of the four 
turret*. 

The protection of the Italian ship ahowa plainly In 
what direction sacrifices have been made to secure high 
■peed and a powerful armament on a email displace¬ 
ment. The malu belt la only 9% Inches thick, and even 
tbl« thickness la not maintained over the whole length 
of the citadel The main belt la roughly terminated 
at Hie outside funnels, and the baoea of the end tnr 
rets are protected by only 7 lnchee of armor The bar 
hotteu, or gun-ha sex, are protected by ouly 0 lnchee of 
armor, and the hoods over the guns are half an Inch 
thicker Here again It la Interesting to recall the caae 
of the ‘ Nevadan," which have a uniform belt of 13% 
Inches inclosing the whole of the vital parts, while 


Uned broadside of forty 12-lncfa gout, while the tart 
four Italian ablpa will total fifty-oo* 

Wrongly Nuwd Snbataaceg 

B LACK load does not contain a single particle of 
black lead, being composed of graphite. 

Brasilian gram does not come from Bra riL. or even 
grow there, nor la It gram at alL It la manufactured 
from stripe of palm leaf (ffhemaroga ergealee) and 
Is Imported chiefly from Cuba 
Burgundy pitch la not pitch, nor la It manufactured 
In, or Imported from Burgundy The beat la a resinous 
substance prepared from common frankincense and 
brought from Hamburg, but by far the greater quan¬ 
tity Is a mixture of palm oil and renin. 

Cuttle bone la not boua, but a structure of pure 
chalk, once embodied loosely In all the substance of cer¬ 
tain extinct spectre of cuttlefish. It la inclosed In a 
membranous sac with the body of the Ash. and drops 



Italian hattleahlp “Dante Alighieri.” 


the battleship and the battle-cruiser In her newest 
sMiw. Indued, no dlatlncHuii Is officially drawn be¬ 
tween the two prlncliail classes of armored vesaola lu 
the Italian fieri, ships of both types—battleships aud 
cntlser*-bring known collectively us “nave da bat 
taglla ” 

As a result, speeds are unusually high Italian de¬ 
signers have for many years past produced fast aud 
heavily armed vessels on comparatively small displace¬ 
ments, but only at the expense of armor, and also. It Is 
Isdleved, of structural strength 

The “Dante Alighieri" boa a displacement of 19,400 
tons, and for her main armament she carries twelve 
12 Inch 46-calllier guns In four center-Uue turret*. The 
arrangement of the turrets la rather unusual In four, 
turreted sliliw, one being placed fore and one aft, and 
I Wo close together amidships. The disposition may fit 
llngly Is- conqsired with that adopted In the Austrian 
• 1 IriliUH l nltls, which has two superposed turrets tore 
nqd aft and with that of the Biuadan battleships of the 
Hangul” (Ihsh, lu which the two Interior turrets are 
arranged on Hie nhtltia principle. In the but two 
eases Hterc Is a full broadside and an end-on fire of 
six guns, while the Italian vessel, though ftrlug twelve 
guns on the I warn, brings only three to bear ahead and 
astern. 

It may ,be recalled that the United fits lee bat¬ 
tleships “Nevada" and “Oklahoma" will bare tbrtr Mg 


the guna are protected by IB-Inch 1 mm and 16 to 18- 
lneh turret face#. The "Dante Alighieri" baa ooe pro¬ 
tective deck an inch and a ball thick, the American 
ships have two, one of 8 Inches and one of 1% to 3 
lnchee 

The designed speed of the Italian ship was 23 knots, 
with turbines of 29,000 horse-power On her trials 
•be la reported to bate made 24 knots with something 
In hand. Iter armament against torpedo-craft com¬ 
prises twenty 4.7 lncb gnus, twelve mounted behind 4- 
lnch armor on the main deck and eight In email tur¬ 
rets abreast of the Mg-gun turrets at either end. Three 
submerged torpedo-tubes are fitted, the maximum coal 
capacity la 82500 tow, and the complement is 900 officers 


out when the eac la opened, hut It baa no connection 
whatever with tbe sac of the Cuttlefish. 

Galvanised Iron la not galvanised, it la rim ply 
coated with ainc, and thla la done fey dipping it la a 
atnc hath containing muriatic arid. 

German stiver la not Mirer, but a metalUe alloy, 
which waa not even invented by a Gorman, ft baa 
bein used In Ohtua for agefe. 

Honey soap oootalds no hooey, but lb on# part palm- 
oh soap and three parts yellow or crude soap, scented. 

Japan laoquer contains up Me ui la made from * 
kind of nut tree. 

M ee re o ha ute te a oweporiHoo of aetea, ma gn aria and 
water The name Implies petrified *aa foam. 


Three other and larger Italian dreadnought* are 
eompletlaf afloat—tbe “Conte di Cavonr,” “Leonardo 
da Yteet," and “GluUo Cesar*," On a displacement of 
22340 tana these steps will carry thirteen 32-lnch guns 
In five center-Uue turrets. The first, third and fifth 
will have three guna In tack, while tbe second and 
fourth win be auparpowd oyer tbe first and fifths astT 
win ooutaln two guna each. Two rimllar ablpa, “DulSe" 
and “Andrea Doris," an budding, and two more, to bo 
armed with 14-tnch or lCKteeft guga, wUl shortly he laid 
down. It to Interesting as bearing on U* dtftaeenceo 
between ecertampcwy dreadstagUb to notiertha* tfiei- 
fieut tow Trem* ebtpe of fide type wiUhare a .«*» 


Mosaic gold baa uo connection wtth Hoags ot tbs 
metal He gold. It is bn alloy of copper end afac,reaed 
la the ancient most rum or (—MfiltferoHt * ’ 

Mother of pearl la tbe Inasr ot several Oorts of liklaUs, 
hut not tbe real mother ot pearl, rathsr being 
matrix Of poari. „ r , 

Pehaeawafeather (IritlB M***V Aa t^wjjjfc ei g 

8a)ad ril is not ob tor salad* b*t tor^dSgi^ 
aalades. * , 

- ^WiMobmm deeg ttetprenensan* of ttoepeedMttMif 

dwfwtbtab ^ * %• ^ 
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B&tj-m&k Coach Ummmrn 

By Jeha FhU 

C HI-OBATR of potaah la a favorite Ingredient In 
‘cough" loxenge*, and when mads np with ■ little 
sugar It form* a very palatable and effective confec¬ 
tion. Bnt It la not generally known that one of tbeae 
towmgee If robbed on the Igniting eurfaee of a aafety 
match box will take Are and born. Moat of the loaengea 
•old by druggists, however, contain too little auger 
to work well, and eome are composed of pan chlorate 
and will not work at all Bnt it la eaay to make a 
loaenge or tablet that will give atartllng reantta 
Take two ouncea of chlorate of potash and one 
ounce o * white eugar and grind them mparaMv to a 
very One powder If yon attempt to grind them after 
they an mixed, yon may get Into trouble Mix the 
two dry powder* thoroughly and molateo them with a 
little water or syrup ao that they may be worked Into 
a atl(T dough. Sprinkle mime dry and finely powdered 
chlorate on a smooth board, ao aa to prevent the dough 
from sticking to It, and nil the dough Into a thin cake, 
about the thlekneaa of an ordinary loxenge Till* cake 
may then be cot Into tableta with a knife or Into round 
loxengea by mean* of a cotter A tin tube, with the 
edge filed sharp, answers wen. I am a gun-punch 
Dry the loxengea thoroughly, this la ementlat and takes 
time aa the drying must he done at a moderate temper- 
atun, If placed In an ordinary oven, they may take 
lire. 

One of them loxengea rubbed against the active sur 
face of a safety match box will take lire and bom 
furiously, to the gregt aarprlw of thorn who perhaps 
at the very lime are dissolving one of them In the 
mouth. Hat be careful not to hold the loxenge In your 
bare fingers when yon mb It or you may get a very 
severe burn It may be grasped Is-tween the folds of 
a piece of stiff card bound, but a better plan Is to 
take a small wooden board, 4 by 2 Inches, and In It, 
with a center-bit, bore a hole to a depth a lltMe more 
than half the thickness of the loxenge, so that when 
the latter Is placed In the hole It will rise a little above 
the surface of the board, or the losengn, while rubbed, 
may be held tu place by four tacks or small nails driven 
Into the hoard ao far tliat they will stick up Just about 
half the thickness of the loxenge 

Usvtiig ldaced the loxenge In the hole or between the 
tacks, rub It with the safety match Igniting aurface, 
and It will Immediately burst Into flame. It may be 
used to light a cigar, lamp or caudle. 

There Is no danger in this exiierlment If ordinary 
cars be used I have exhibited It many times In parlors 
nud dining rooms, and It always excites great surprise 
But like all other experiments of the kind It should he 
well tried In some ont-of the-way place before an at 
tempt la nude to exhibit It even tu a private audience 

Dry Battoriea and How to Make Then 

By Omega 


lochea wide and seven Inches long, bend them around 
a place of Iron gas pipe, to form a eell alx lochea high 
Out a circular piece of xlnc ao aa to lit one end, and 
this will form the bottom of the cell, which must be 
fitted and soldered after the lapped Joint has been 
soldered. 


may be required, my three or four, with a brass ter¬ 
minal a ttach e d . Three rods or plate* can be obtained 
at almost any electrical supply store, with tbelr tope, 
to which the binding screw la attach**!, already steeped 
In person. The object of this paraffin treatment la to 
prevent the creeping of the saline solution, thus pre¬ 
venting the corrosion of the brass binding screw 
Prepare the following mixture I'obble or crushed 
carbon and carbon dost, 3)4 pounds, whltewood or 
willow xawdust, H pound, black oxide of manganese, 
1)4 pounds, granulated chloride of ammonium, 1)4 




square pieces to lit the bottom of the colls, also iriecea 
to form linings for the Inside, so as completely to 
cover the nine element Previous to Inserting these 
make np a solution of either nitrate of mi miry or 
bichloride of mercury, in either case one ounce of the 
salt to one quart of hot water If the bichloride of 
mercury Is used, add one ounce of chloride of smmoul 
um (sal ammoniac) The addition of this salt will 
aid considerably the dissolving of the bichloride As 
soon as this solution has become cold fill one uf the 
xlnc cells to the top with a portion In the course uf 
a few seconds the Inside of the cell will become covered 
with a thin gray coating of nyercury Only a few 
seconds time Is necessary for this operation Treat all 
the cells alike by pouring the liquid from one cell to 
another, and when (he operation is completed, the 
spare liquid may he returned to the stock solution and 
kept for future use. Drain each cell, then In™rt the 
blotting taper linings, pour a small quantity of ihe 


pitch from a disused small snuceiwu. or Iron Isdle, 
upon tbo top of the cardboard, then plercu the pilch 
and cardboard with the polnti-d end of a metal meat 
skewer made red hot, or a piece of iron rod )« Inch In 
diameter, ao aa tu form u uni The «_» may now be 
brushed all over with asphnllum varnish, and when 
thla coating Is dry each eell should U. covered with 
g single wrapping of stont brown ikuht nnd n cover 
ing of the same material for the hot loins nlso 
The object of the sawrdust Is lo mtuln ami hold In 
suspension the saline exciting liquid while the cover 
ing of the Joluts liuddo with nepluiltuiii varuUli pre¬ 
vents the mercury solution from attacking the soldered 
Joints. Tile amalgamating of I lie ziiu. surface with 
mercury augments the electromotive force or the cell 
and lnsnres a longer life. Plain xlnc may be used, but 
It Is not so effectual as when amalgamated Tlie black 
oxide of mnnganeso acts as a depolnrixer Carbon 
plates or rods that hove been used In exhausted dry 
cells ran be used In making up more cells, because 
the quality of the rarlsin hue nut deterinratiri while 
being already provided wltb a connecting screw a little 
cost In making np the new o< lls would be saved. 

Hints for Young MkrroaeopLrts 
By Norman Barden 

W F. do not look through the mlcroscoiKi Just to see 
an object enlarged, but more often to see the 
structure of that object with Its details. Sometimes 
it Is the details of some pathological specimen, of some 
Insect or iwunlhly of one of 11 m Infusoria Knob of the 
specimens named wonld require a different mode of 
preparation to obtain Ihe Is-st results, but there Is a 
general plan of operation Hint Is (xnwlble and II Is 
to Is- described It Is true thst eourne and large N|wct 
mens nmy be plseed under tin iulcmsen|ie on Ihe cud 
of a needle or held with Hit forcviw but onlluarlly 
there must be some degree of pnitumtlon to show the 
Interior structure Moist tissues of Insects will have 
to be presened In some preseriRlive after Hie) have 
been desiccated The mounting media used Inis u great 
deal tu do wllll the u|i|H-ariiuee of the Hiieelnien under 
the mtcrusroiie If the refrniHag power of Hu* raouut 
Ing media Is the same as that of the ain-clmeii the ob¬ 
ject cannot Is- -seen at Mil Hence, we must guard 
against using Hie same media for mounting everything, 

(JeneniII) eqleaking, there are two methods of pre¬ 
paring objects for microscopic Investigation 1 Me¬ 
chanically by picking nnd tensing for Ihe separation of 
cells and Isolation of elementary imrts 2 Chemically, 
by the use of reagents to dlssolre fats bsss-a connective 
tissue, nnd to net differently on different elements. 

There Is a host of InstrnmeulH manufactured fur 
d Insect Ing, bnt by practice the same ran hr accom¬ 
plished with a few simple Instruments. This does not 
apply to the cutting of sections, which as evsryone 
knows. Is done best with tla microtome However 
about four scalpels, two foreetM, one sharp jvotnted and 
the other blunt, ami a pair of small scissors nro to be 
Included in every complete set of microscopic acces¬ 
sories. The dissecting needles arc the most-serviceable 
of all the Instruments sod onn be made by mounting 
long fine needles In wooden bandies. Home are to Is- 
left sharp pointed while otlH rs should Is- given a cut 
(Ing edge of about an eighth of un Inch \muug the 
other Instruments for dissecting (here should be a 



Pitta 1_Implants Hew «f 


If daotred tbs call may be made square. In which case carbon ma ngin saa mixture Into one cell, place on this 
a hloek of wood platted smooth all ovsr, with tha a carbon rod, path in more of this mixture, and iiress It 
oortmra slightly rounded, may In used. The block down with a ptaoa of wood. As soon as the cell la 


lea square, so that tha sheet of om third fuO, pear upoc this a mixture of sal am 

f »H toobss, Thla Mm will moolae, * rutaill,, t&SDjred In a quirt of water As 

Inch lap. The handing will sooo ag, the tkysta has become absorbed continue to 

b When tbs Joint Us* been fill tha e*B with-the carMo. mixture until two third* 


should In mads 2)4 lochea square, so that the'Miest 
MM must be cut 6 by Oft inches. Thla Mm w 
give about % of an Inch lap. The handing w 
tgka up about % lad). When tba Joint Uoa be 


tgka m about H lad). Whan tha Joint Uoa been fill tha oaU with-tha carbon mixture until two third* 

■Ottered. and tha bottom laaartad and soldered. a bnu* foU. PM* tata ttta mtog retire of the sal anunoulac 

tornjteal or a pieoa of tanlatad oopper wire wat ha sotattoc. a&ddU tha cell with the carbon mixture until 

[noldtred to th* top, hi tba doc. The length ol the taUftetadh pt thS'^p. Out a place «t carff 

reMetafiJoUl and tha *ota£wl Hart ereund the bot- bobrdfa fcrtjkfc^of With rtde la tha canter 

ttas stash ha bombed orar tha IgasMa with ajjphaKwia apaa tab%*b*fb*uMAa rod. and aoak tbU card 


*M hr ptatre oat 


so as to paaq rear tha mtrifrn rod. and soak thU card 
breHi fit hat nftadbtprevfaug to fitting It in itlaea Fit 
tbr«Mta-ta fits meaner. and pour aona matted 


strong magnifying glass ami a stand for holding It 
and the glass trey A convenient way of arranging 
the apparatus Is shown In Fig 1 
To prepare the specimen by teasing, place a very 
small piece of It In water Hud pick it to pieces wltb 
the sharp pointed needles. This Is easily accomplished 
If the spocimen ha* been macerated for a tew days In 
some chemical such aa potamlum hydroxide lo dis¬ 
solve the fats and lousen the connective tissues. The 
teasing must be performed slowly and accurately Be¬ 
ginner* fall a great many times because they give up 
too soon or they Mt In a strained position which causes 
them to become nervous and consequently their arms 




Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


A Cod Engine 
By the Paris Correspondent of the 
Scientific American 
Internal cumbuHlhin engine Id 
tented l<J Mr Anlillmld Jam- n promt I 
mnt Knglhrti engineer In nil mil lug unit It I 
Blit lit loll among euglneera owing to ItH 
nmil mot hod of working In fact, It la I 
o|*rated by a ill root bid of coal mi qh lo 
contain the gua-prodiK-er In very comiiact I 
Hluiia* directly within tho engine Itself and 
without tncrcHnIng the alae of tho engine I 
appreciably The Imenlor baa heen work 
lng for a nnmlier of iw rn »|mn I he enli- I 
Jeet, amt now bring* out h iiraellcal mu I 
tilug inglnc of so |,i U*| home jiower aim 
BUCh a* our manning* alum lie Ural 
atarted with n aintill 1 lii’M t«nir engine I 
111 oriler In prove the prlnel|ile of the 
dlrecl coal fetd imil iiricr tlila hart lieen 
run aueci-HH he hutlrtlug 

Hit large engine which la now running lu Combustion head of engine from hoppor side, showing gu tubes ssd eosvsyar*. 

onr diagram llhiatmto* the prlucliml G t .e"yfl‘- 
detalla of the eiiglne, anil It worlw In the ^ „ djk i 

following way Tula* 
ora running tn tliem are lo take up 

the In else iki|a>mUng on the dimen 

■tons of the englue and to |mm It along t e * ■•■:. i . <i * •».» n * -t * „ * • , t,,* 

within the engine In order to auhject (lie 
to within tho tube*. In thla 

way the set of tubee set na a gim-pmilneer, . jw -' # ,,',,, ' , * * ' ’ t t ' ’ i W-v- 

and the gaa then gotw to the engine i>lln ,, t , t , , JL f#hj 

to la- on the enmbuallon 

On Its way tho 

la liy exhHUKt 

gaaea of tho engine mtHalng around the , 1 , 1 t| ‘ , t it’ 4.; £ ¥ 

outalde of Iho lubea, mid thla boHt aervea Biu.y-'' ,* , t . , * ,.,,,<’t *W V* 

to ilrlre gam 



oosL Tina tfa* now engine appears tf ta 

construction of tho engine does pot pood 
an/ apodal earn. Hurting op la done is 
ten mlnutao with the first engine, and thla 
time will no doubt be reduced. In start¬ 
ing, the engine la simply run on ooat gu 
from the mains or by oil, and the change- 
oyer to the Ostial working is done by 
using a two-way oock at the proper time. 
No excessive wear la noticed upon tha 
coal tubes, which Is another good point 
Of oil engines In this connection, espe¬ 
cially the Diesel engine, the In Ton tor re¬ 
marks that however good the all engine 
may be In itself, we should be sure that 
in the future extension in thla field theta 
will be a sufficient supply of oil fuel to ba 
had. Thla point appears to have bees 
overlooked, at least as far as England la 
concerned. Should the steam engine ba 
put out of the field by lta growing com¬ 
petitor, the oil engine, thla becomes a lead¬ 
ing yueHtlon, and it is well known that 
the amount of oil In England produced 
from shale la comparatively email la 
fact, the Admiralty admits that should 
the navy use oil exclusively for engines, 
the demand would be greater than tha 
supply, and thla regardless of expense 
at least as far as government work Is con¬ 
cerned. Hhoold liquid fuel be used Cot 
only one thousandth part of the power 
production In that country, the home eup 
piles would fail ter abort of what la need¬ 
ed. Without referring to importations ol 
oil, and tn time of war this might become 
Impossible, it will be seen at any rate that 
the question Is an important one for Eng 
land us well as for many other countries 
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Technical Schools 


Rensselaer 
Polytechnic 
STssag Institute 


The Iadwtitel Need «f Teefcnknfly Tmteed Ma~UI 
OmrtMltln That Await tha TMmI Fagiaew 
■ Bar A. J Btmm, Prsriiiet at tha Oaral^i Engineering Beririy 

! rrnnia it the thud of a eerie* o/ monthly arUeiet on the g re / ass l ea el oppor- 
' L * tuMttft that atceU the t *o hn icsOp trotted en gine er , phpeiolet, Ohtm lti , i-toteri- 
<loout end tachnntogUt ta modern Ufe The author of 4M« article U gSPglia rt y o on- 
prtent to sprat on tha tnifeoi Binoe prodnoting from Oornatl C n i e e re t tp ee a eieit 
engineer in 1881 he he* he* o wide eep er iene* to hi* profe**ion Be it e ngi neer of 
grade elimination of the N T 0 end Bt h B R Previoutlp he toe* ee e Menl Otoe/ 
engineer and before that bridga engineer of the tftahet Piste Be he* teen oontnUei 
on approving the Michigan railway* end etttmoting for water *ngptf for Tttw Tot* 
ritp Be tea* tutUtanl engineer to the United State* Board of Bngtneere oa deep 
f aterwap* and ha* teroed a* retident engineer for tha eaitem dtpition af the 
\ etc Torh State canal Be tea* recently chairman of a rnb-oommittea of the Clone- 
land hnginet-ring BocUty on technical education in Gleoeiend, end mads • report on 
technical education to the echoote of flhwhto which feat attra e ted aonaUe ruble 
attention — Barren.] 


B pem tern m V -V «UA pen wJf to 
mteun pen emwebe te*, uoihodr* Mmn 
VCeleetdnm la i ufU athtotai< 


Oar vast yv se tis a. oltoaf mr ■ prto il 
to adrlM a ii^ a^ to i aMiy ) w ri tes * ay 

■ aa *trm en - r - H tto> afUa'nl 
ariij;, ton. sto. « ato to PATENTS 
TRAD* MARK*. FOREK3N PATENTS rto. 


FOR THOSE WHO CANNOT AFFORD 

A FOUR YEAR ENGINEERING COURSE 


Pratt Institute, <Dspt. S) Brooklyn N Y. 

Polytechnic Institute of Brooklyn 


Alfred University 


New York University 

SCHOOL OF APPLIED SCIENCE 

IKhSSsj 


Rom Polytechnic Institute 

Scientific American 

Reference Book 




imai.mnmkM*R^*nmBmk coataauag im 
mrmnj trm tkoaa m d fom, tod ilkeMad bf oar 
HiniesiH^niriy^i. lot wbdi ilia Mn world kaa 

— m ill bow bon land w*h p—nkf cm 
web lb. coUsborattoeTsw-mmw»\£3Tcl lb. 
h^nt mb. wefetea toL atom 
As oloborotoarnbr ibamipomol Am- 
Mknii. hsebw wab ioar NUrno mqdo par*. will 

Net Price $ 1.50 Paatyaid 

MUNN&CO.bc. 

PMJun 

3t>l Bnwiw«j Now York Gty 

The Craven School 

Mathtack, Laag Island, N. T. 

A hny» Ilou- ling > honl offering thorough 
preparation for college < r IrtKni .1 school 
Delightfully utusted where uh wstrr hath 
inn, hotting, fithing, and (initi of held sod 
open country- afford wholesome recmlt hi 
A school when lh« boy with a M-wMihc bent 
will fin I encouragem e nt Laboratory, tetetm 

^ roa rt*a book mm to 

Oiariaa E. Craven. D.D., HaSfcaif 


An engineer should be a lender of men 
lie occupied of nacewdty a commanding i 
IHiallion among bln co worker* and with i 
out a goodly supply of tbe qualities of i 
leadership tbe higbeet success will Dot be l 
reached Tbe time* are rife with rebel i 
limit* thought and one who listen* may i 
corn* to think the exercise of authority • 
a crowning idn children are not trained : 
In obedience either at borne or In school i 
and among adults the breaking of a rule I 
or tbe evasion of a law la a gleeful ad i 
lent are Such conditions are bom of i 
Ignorance and malice It la Impossible to 
erect a gruit steel building without tbe I 
most perfect discipline among the work c 
men No great effort Involving the co- : 
operation of a multitude of men can be i 
successful without a clocklike organise , 
Hon and the faithful obeervauce of orders i 
li) its evi ry unit But organisation and I 
discipline are not aynouyma of deapotlam 
and history shows that tho greatest lead i 
irs have been both loved and revered by 
their men It 1* needless to aay that a 
small minded man of selfish alma and 
meanness of spirit would fall to qualify 
In this lmisirinnt particular for the Ufe 
of an iiigiuivr 

In recent years the greatly Increased ; 
popularity i f technical and srlentlllc edu i 
latlm has produced such an Indus to the i 
ranks of the profession that talk of over 
eras ding is frequently beard The pro 
fesslon has proved so attractive that per 
sons whose motives seem purely mercen 
ary have sought to stimulate the educa 
Hon of engineers 

Hut talk of overcrowding brings to 
mind the deice labor riots along the Erie 
Oanal during the early development of 
railroads Graphic accounts of these dla 
turbances are died among the Assembly 
documents at Albany Their origin was 
founded In tbe belief that the development 
of railroads would destroy the business of 
building canals and that there would be 
no work for the laboring men Looking 
bavkwnrd over the years of phenomenal 
railroad development and remembering 
the difficulty that has been experienced 
mutt) times In securing a sufficient supply 
if labor and that In spite of tbs rapid 
lucrease In population one can hardly be¬ 
lieve In the sanity of the advocates of 
auoh Ideas 

Tbe case of the engineering profession 
to-day is In a measure parallel to that of 
the canal builders Having attained tbe 
summit of engineering achievement in tbe 
building of tbe Panama Canal tbe pea 
simlat* whose peculiarities were so vivid 
ly described thousands of years ago la 
tbe book of Ecclesiastes, aee only retro¬ 
gression sod deoliae Bat engineering art 
la too young too virile tor such a fate 
We have problems to solve which will 
cause the Panama Canal to occupy a much 
smaller portion of our Held of vision than 
It does to-day Tbe regulation and ooc 
trol of the Mississippi River to such a 
problem Our irrigation problems, tbe 
Halton Sea tbe Grand Canyon of tbe 
Colorado River afford opportanUtoa for 
engineering works of tbe highest order 
Tha improvement of transportation Hues 
through dries, stream* and mountains will 
call forth our utmost energy and skUb 
Water supplies and tbe wufftatlea of dries 
are of Immediate nteesdiy and it wUI bo 
many many yearn Mpa «r to g kwyg a 
ean attain a lisvilni—to togMUR to 
thoee of tbs Hkmt RgmgtO. 


There are fashion* in engineering aa in 
spring bats The popular mind does not 
seem capable of thinking calmly of more 
than one style at a time and suiting them 
to its needs. Just now reinforced con 
Crete bolds the stage Stone masonry to 
a thing of tbe past At one time canals 
were popular Then came the railroads 
Now better highways are much desired 
and canals are again looming In the dis¬ 
tance Locally there to difficulty In aa 
nlgnlng proper relative Importance to aew 
crage and water supply 

Hot of lack of engineering problems 
there to none It to not a case of lack 
of work but bow much work we can do 
How noon will we be strong enough and 
Mklllful enough to undertake hopefully 
other and larger problems that will add 
arill more to the dellghtfulntsm of tha 
beautiful land In which we live 
lie to a fortunate engineer whose early 
training and education has been planned 
with an eye to his future profession 
Much of tbe fitness which a man may 
have for tbe work of his life la the result 
of early environment and training a con 
splcuous fact In the Uvea of inglneers 
It has been commonly remarked that 
young men from the country display a 
superior aptitude for surveying This to 
to be expected Tbe oountry boy has 
many opportunities to acquire a self re 
Bunco and resourcefulness In bis peculiar 
< nvlrunment that aro useful on extensive 
sum)* lie learns to wield an ax or a 
xuw lo outwit an angry bull or a vicious 
dog to build a Are and to find hi* way 
through dense woods In tbe dark 
In the city this development to supplied 
I > a degree and In some respects excelled 
liv the training of tbe technical schools 
It Is essential that an engineer should be 
Intimately familiar with the properties of 
structural material and this knowledge 
he can gain In schools (He handles the 
Iron at the forge and hr the lathe and 
pours It molten from the furnace to the 
molds which he has made Be cute tbe 
wood and fa shi on s it into forma of which 
he has first made careful drawings He 
does these things because of the pleasure 
he feels in building with hi* own hands, 
but at a later date when called upon to 
construct great works be uses the mate¬ 
rials wisely because he knows them aa 
friend*. He knows their properties and 
capabilities and putting them together 
each la Its proper place, there to produced 
a thing of strength and usefulness. 

Tbe studies which are peculiarly de 
signed tor the development off an engineer 
are mathematics and science Of oouree 
there are others but of these the nature 
Is snob that they are rarely pursued ex¬ 
cept at school, while descriptive testa can 
be read at any time No bog who to to 
become en engineer can absorb too much 
algebra, geometry and physios unless it 
be to the exclusion of other knowledge. 

There are varied Unas off engineering 
work In some, there to math to be done 
with a modicum of nmthscaatica. In others 
there fa need for much toarate* Bo U 
there be much learning It win not took a 
useful Md, and if the legate* he etfnty 
there may stm be a fleid ei MM& dtoeem 
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Twenty-five millions of dollars 

To this extent the American people have set 
the seal of approval upon the 1913 Cadillac 

This evinces such an overwhelming preference in favor of a 
single high type of motor car as against any one of more than two 
hundred other makes that it practically obviates the opportunity for 
comparison. 

It means that more than twelve thousand motor car buyers after 
a critical analysis have recognized that the elements vitally essential to 
a real motor car are the dominant characteristics of the Cadillac. 

It means that more than twelve thousand motor car buyers after 
a critical analysis have recognized in the Cadillac: — 

A car that is manufactured and not merely an assembly of components. 

A car whose maker is one of reputation and of stability. 

A car whose parts are thoroughly standardized and thoroughly interchange¬ 
able. 

A car of unsurpassed mechanical accuracy. 

A car of dependability and of durability. 

A car possessing a factor of safety so liberal that it withstands far more 
than should reas on a b l y be expected of any car. 

A car of luxury, a car of comfort, a car of convenience. 

A car of elegance and of refinement 

A car of simple and of easy operation. 

A car of minimum depreciation and of maximum value as a used product. 

A car with which there is obtainable a real “ service,” both from the maker 
and from the de a ler . 

A car which offers the maximum of efficient service for the m«Tim.im 
time at the m i nimum cost 

A car which is “different'’ and which by reason of the “differences" com¬ 
mands a position uniquely its own. 

A car whose merit is not confined to one or a limited few “talking points," 
but rather a car of super-excellence in its entirety. 

A car which will uphold in abundant measure the wisdom of those who 
have honored it with their seals of approval. 

A car whose distinctive characteristics are obtainable only in the Cadillac 
itself. 
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United States Tires are good tires 


Just what kind of a tire 
do you want ? 

Pick out the features you want to find m the tires you buy 
You want generot s mileage fbU rated sire flexibility prot-c- 
twn against nm cutting ease of manipulation and security of 


c up thu dnl are ogam* e 
: w th i Un led Sutn I ire 
II ft d Un red burn Tim < 
n ■ way that n other t re i 


omb nc all these denacaJ leatum of your 

n the market approechci 

the coiaicry bn been making the very beet 


United States Tires 
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oughly tastht wtu do Ou ao*» ts dsrekp 
a useful wind than tbs Mat etebormte 

allotted for a eollass eoona It might 
priofc tie pride o t ■ ooMe*e yeMdant to 
know that hla own lnat it utlra had felled 
to eorsr the whole mbs U human 
thought, but when more ettaartkn te given 
to the development of EMU and leea 
thought to the making of seeyclopadla*, 
the beoefleUl effect wUl be Onlokly appar¬ 
ent Surrey lug hydraulics and applied 
mechanics are essential tor an engineer 
Geometry and drawing are taught tn the 
high schools, but their study should be 
cun tinned at college Trigonometry must 
be learned from A ta £ It la the basis 
of a great rmriety of compulations. If 
three subject* have been studied thor¬ 
oughly under good teachers, the founds 
tl n t r an eosli coring education has been 
laid A comiUted education does not 
exist A professional man must study 
always In college his greatest need Is 
ti learn to study to grow familiar with 
books and their use 

White the subjects already named are 
most directly useful in engineering the 
benefits of a more general education must 
not be overlooked. Engineering la a 
learned profession, and Its members must 
of necessity be well versed In a great va 
riety of knowledge In general and spe¬ 
cifically be la charged with the practical 
m i Ucntiou of natural science. Beyond 
that bis relations with other men are 
such that a knowledge of logic and law 
are very helpful He should be a good 
accountant and be familiar with the use 
of Indexes and files 

1 here has been much dlaeassloa about 
the possibility of becoming an engineer 
without a college education Borne men 
h \e done no A remarkable athlete can 
win a contest with a handicap but most 


Convention of the International 
Union for the Prote cti on of 
Industrial P ropert y 

(OcnwIsM from MS «M) 
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Won’t slip—Won’t slide 
Won’t skid—They gig 
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for tbe Protection of Intertrtal Property 
[Th|i*f la evidence b ow— . at aa Increu 
a tercet on tbe port of non adhering 
ooco trice in the pro te ctton of Industrial 
property and by tbe tine the next odd 
ee le held It le expected that tbe 
i union will be ioereaaed by further adber 
l The next conference will be held 
at the Hague tbe Invitation from Queen 
elmlna of tbe Netharlanda baring 
been announced at tbe Washington con 
ferenee by ber re p reaentattre M Hnyder 
Van Wlaaenkerke, and nnantmonsly ac 
d by the conference at lta Anal aea 
Tbe date for tbe next conference 


Invitation* thereto will be sent out 
the bureau at Berne aa ha* been the caat 
for former meeting*. 


s eo that they apoll the epedmen 
To make weed one of epidermic and other 
large epedmena require* that tbe aped 
men be hardened or Imbedded In paraffin 
To harden llanu* place them In absolute 
alcohol until they have acquired tbe pro 
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1 Week Free Trial 
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In alcohol and then surrounded with the 
wax mixed with a trifle of oil 
A aharp knife or best, a raaor blade 
tould be need for cutting the auctions 
With a little practice one can cut good 
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that they are cut under water 
aim pleat form of a microtome Is shown In 
Fig 2 A Is n hollow cylinder threaded 
the loner eud with a vary tine thread 
C Is the adjustment screw tor vary In* tbe 
thick ness of the sections being cut It la 
threaded to lit the cylinder and when 
turned puabee np the plunger which In 
the specimen B U a act 
Iking that tbe apedmen The I 
be cut la either placed In tbe 
tube A louse and made Arm with the 

should be surrounded with 
wax b) pouring tbe wax Into the cylinder 
specimen la held In place Plant 


by the oae of Ihl* simple microtome 
Bone* teeth shells and all other hard 
ibstanceq require to be ground ■ > thin 
that they can be examined by transmitted 
light before they are in a condition t 
ined mlcroecoiitcally With a 
toothed saw as thin a section aa poo 
iwed off of the specimen This 
tloo la now ground smooth on one side 
by rubbing It over a fine file or a piece of 
flat grindstone After this has been 
the sectli n Is given a Oner finish by 
grinding It with washed emery As a On 
V polish It is 
Now after tbe one a 
thla aide will have to be cemented 

slide to permit tbe other side to be 
ad tor «meeting It will be cun 
nt to use Canada balsam Tbe sec 
tion most be washed free from all grind 
lng materials and must be thoroughly dry 
8o too the glass slide must be dean and 
| dry A drop of the balsam la pot on tbe 
cans ter of tbe slide and warmed until It 


thick. The section Is now pressed firmly 
tbe balsam and tha whole heated 
until tbe balsam become* liquid a 


on tbe section and damped an that the 
Is bold tightly to tha slid*. It la 
than set away in a warm plae* for a few 
to let tbe balsam baa—a bard. Tba| 
■ dde of tbe aactian la ttan ground 
Its tbe aame manner aa wan tha tot ride 
[and a cover glam la c—anted on with 
im. The one thing to be careful of, 
[la Mt to grind the 


Ifoat tiaeaee are — <1* to *ew tbrir 
fofcMtn* better tqr at nl nl n g. 1** wr **— 1 
W aUcad In *a state an# left a 


Your oil most reach all friction points 



The fnction-points in n steam engine arc readied with lubri¬ 
cants through special mechimtal appliances, nnd separate nil cups 

In the automobile motor they are all reached through one 
lubricating system 

Your car therefore requires 

An oil whose “ body ” or thickness is suited to your feid system—an 
ot! that will proptr/y fted to all the friction points 

If you use an oil whose “body” is unsuited to your feed require¬ 
ments, or whose lubricating qualities will not properly withstand 
the demands of service, you will get one or more of the following 
results 

(1) Escape of the compression and explosion past the piston rings 

(2) Unlubncated cylinder walls at the upper end of the piston stroke 

(3) Imperfect lubrication of many 


of the bearings 

(4) Exceta carbon deposit (Due 
to the oil working too freely past the pis¬ 
ton ring* and burning in the combtution 


1 Correct Lubrication 1 


(5) Excessive oil and fuel consump¬ 
tion 

(6) Worn wrist pun 

(7) Unduly-rapid deterioration in 
your motor 

(8) Loose bearings 

(9) Noisy operation 

The average motor has 1500 parti, fl ” 

In different motors, these part-, differ **“1,711 
both in measurement and construction £7 
No one oil can possibly meet the feed *** ” 
requirement! of all motors fulll J 

To establish a sound guide to ci rrect - c * 
lubrication we have therefore taken a c," 
step of the utmost importance to the <-*-*- , „ 


sacral n?swr~l [asm |prir 
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Fach season we carefully analyze the 
motor of each make of car yiT*** b 

Baaed on this analysis and on practi- ' 
cal experience, we apecify in a lubricating 
chart, printed in part on the nght, the 
grade of Gargoyle Mobtlod we have J 
found beat suited to each of the various SlUT 
model* 

This chart represents the professional 
advice of a company whose authority on 
scientific lubncabon is unquestioned the 
world over—the Vacuum Oil Company 
Ifjtu i lie ml if,litt-ttrrtcf * ‘body, * *#r </ 
inutr hehneatmt quality Hum that specified 
fir ytur ear, tnttmplete tr tneffictnt luhn- 
caton ii certain tejsllrw Unnecessary fnc- 
tm i, and ultimate strum donate mutt result 
If your car does not appear in the 
partial chart on this page, we will mail on 
request a booklet containing our complete 
chart together with points on lubrication 
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TT makes you intimately 
A familiar with every 
electrical device on your 
car or motor boat. Tells 
you how to avoid electri¬ 
cal trouble, how to locate 
it and how to correct it 
Written by experts in such simple 
terms that any one can under- 
stand it 

TTms only book ever written that 
coven every phase of electric in¬ 
stallation on automobiles and 
motorboats Write to- 
day for a copy before / 
the edition is ex- f*J*tr* 
h austed 


! ' !. :< \ 
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other specimen* ot ibe rodferu ami othci 
lull so* The tiirtleelU are to be looked 
(or on the mull green brace bo* of the 
weed* and somellmo* can be recognised 
with the naked eye A collection ot tbU 
sort can be kept tu a small aquailum foi 
neural day* *< r Hecnrlng the flee swliu 
minx a ul mu leu b * Uio net 1* swept 
through (be water ami Iheu diulned Vow 
It I* can fully tamed Inside out and the 
bottom gently rinsed In a wld* mouthed 
bottle half tilled with water Al*n a bot 
tie may bo lowered Inuitid Into the wa 
ter and at the right dcirtb turned op 
right This method of obtaining the anl 
inalculea will glte a great variety of sped 
men* ot all Hist.* Including home kind* of 
heeti 1 In So wo nee that a small pond or 
ditch will afford marlv all the object* 
that are of lutu«*t to the beginner V* 
for getting | laut sttm* and vegetable 
epidcnula the sumintr gut dm will have 
a good variety Nturl) all of the phtnt* 
and vliiia that ban ilbbed Mtulkn obit It 
a beautiful nil structure Hie* and In 
*ect* an ■ usiiv caught with a bag net 
and -build be xxiktd f»r « ftw din* In 




Are you »** 

between the upper and nether mill stones? 

'T'HAT’S where many a business finds itself today 
Cost of production and selling on the increase. 
Competition grinding down prices. And in between, 
somewhere, tne net profits. 

Multigraph System to the Rescue 

Put brains into the hopper ind let the stones grind your difficulties into profits 
The man with a Multigraph hag a daily inspiration to new telling ideas and the 

quickest way to c irry them out _- . . 

With real typewritten letters he gets into towns h s What Uses Are You 
salesmen can t reach, follows up inquirns promptly and [ufomlfd 1*7 

thoroughly, locates and sells good prospects r «, 

And the nmc machine products the printed featuiri " r " M „■*" ‘i , . r 

that he needs, too „ . ,’j; ,* f * » 

Bookltts, foldirs, enclosures—always something new am»hi an mi i in kaih 

and interi sung to his trade - c e *r>nd 

It s real mint —better than thi average iub r rmter s ramia. 
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—and now the 

gear lever is gone ! 

Gear control on steering wheel 
enables one to select any speed 
by merely moving the thumb 

1 he trend of automobile invention is rapidly toward bASE 
OF OPFRATION You saw the quick detachable nm re¬ 
placed by the demountable. You saw the slow, old “one-at-a- 
time” method of lighting give way to the dash-board switch. 

You saw the starting crank thrown into the junk pile—replaced 
by the magic starter button 

Now comes ANOTHER revolutionary advance—the mightiest of all— 

gear shifting accomplished by the mere movement of the thumb. For 
the fiai lontml ts on the steet mg whet! Compare the ordin¬ 
ary gcar-ehift where the driver leans o\er and yanks at a 

lever with might and miin —perhaps 100 times a day— ____ 

with this new “thumb-operated ’ Gear-Shift Now you 
dnve without moving your body, without taking your 

eyes toff the road , /the the expert pianist performs without r* v. ur i _ 

looking at the key boat d ™W It W OHC* 

Think what this means—no more reaching for levers, riRST-Set iheindu-mur on the *heei (oi ■ tint 

no more levers to take up space And sajety- safety to ft? 

di m r and otiupants, safety to passing motorists and pedes- dutch (b) The wtomatu. «toi ping o( the tnumu 

trmm, mf,ly n your ,a, 

... . n " Ofmnfr n the moil lima -mmon mm handhi the 

JImb biggest gas ia> Without feat or dljfuulty ffjgemtnt Ihe return unite of the pedal mp(n 

the dutch and nut* cur 

. — r m SFCOND rhe indicator la then phtecd fur ‘ aec 

The GRAY Pneumatic Gear-Shift 



Approved by Experts 



This Brings Illustrated Book 
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Tin pmiHMi lit thill Journal in to rniint anuratetg, 
pimply anil inh imtUwly, I hi trurhis progress In wtrn- 
Ufio hHoirliityr and industrial afkUvrmrnl 


Roths mated Up to Date 



greatly .ximn.l. .1 IliimkH tu IniniiMil funds Induct 
Inga grant from tin KrUIxh (nutrmnenl Tin history 
of llu inlcrprlHi Ih traci-d In I In* IiihI n ilium 1 n |mrl nf 
the illnxlur 

John Ih mu I Ijiuch mini Into imihh.-hn1.hi nf the 
Hfithimmlul inliili In ls.il mill at tluil (Inn Iwgun ex 
pirlniiiilH with inrlntis mmiiirliil HiiltHtnnceH Unit with 
pinnts lii jKits mill thin In tin tli hi In IMl lie 
olitn I mil tin si rill ex hI 1 Inw l»h IIiiiij (.Ills rt us dins, 
tor n ml In xnin iimri sjsti inn lie Hi Id i x|m rlinenls 

The ItolhniiiHtisl hx|H riimntul station Inis ulwuvs 
lieen luileiieiideiit nf mi olln r liiMt I tut Ion nud wus 
maintained pullrclv at tin met nf tin lute 8lr John 
Lnweti during his lifetime In IwNh In isiiihIHiiIisI a 
trust fur the euiitliiumice of the work, netting illuirt 
fur 1 lini purpose the lulsiniturj (w-lihh hud lieen luillt 
li) public siilim rlpllun mid prcHenlcd to tilm In ivtllij, 
certain uniis of lunil on which the exiierluieulul plots 
wire sit initial mill Iloouno The uimuiittnient Is In 
triistoil to a isiiuiulttis eimiprlsluit four npreseiitiiMiisi 
of the lloyal Nmlitv, two of tin Uiiynl Agricultural 



< .1111)01111 mil lit II icrniil of UOIKtt the linsimi or which 
Is dn ul is 1 i \t lush tit lu tin lllll Mt liptt Inn of tin soil 

The 11 ruin in ul Mlruli I.millet lius ulmi Hindi, u 

grunt of iJINNi luwiinl llu i iiilnwineiit in 1IMM tin re 
wus organised n Snchlv fur Fxt. ii.llng the Itotlimn 
sled 1- i|s rlwints whlili Inis i-nllm led ilium linns unit 
aiinunl siilnwrlptlniis luwiinl the midi linking Finally 
In lllll till Hoard of AgiIniltnn of Hie Hrltlsh (.mem 
uiiul minuuni-isl a plnu when li) funds tin grunted to 
■ ei rtulu uiiuilnr of InstiluthniH cum Inn on fundn 
nu utiil re-ietirili In agriculture, null Is Inn dcHlguutcd 
lu nsshi nlil tn mu (.rent lininih uf the subject 
ltiH liuaisled was si looted us the Institution for lnvcntl 
gut Iuiih mull r this plan In soil mill plant nutrition 
pruhli ms mol mi Inal an uiinunl grunt uf fJJMW t er- 
tnlu agricultural scholarships him also been Instituted, 
the 1 III mala Ills of which curry on their work at 
lluthmiistisL 

Tin farm has recently been enlarged by the addition 
or 2.(0 sires uf land, on a seventy siveu years lease, 
with the aid nf n grant of £.‘1,11(111 from the guveru- 
iijeut anil a like amount mlsed by the Society for Ex- 
tiudliii. tin llothiinisled Kx|a>rlmeuls. 

I'lii no mt n markable feature of the work at this 
lustliui|nu Is Iliii eiuillniilly of olworratlnna made on 
tin siiiiii i xis rtnu ntul plots over a long term of years, 
lu Hu words uf Hu director, Nowhere elso III the 
World 111. swell data exist fur stmlylng the effects of 
season uud ■mimirlng ii|sm the yield uml quality of the 
crop mid for watching the progressive changes that 
are going ou lu the soli 

Oik Illustration uf thi value of these loug scrim of 
observations la the way In whlih ordluary views and 
expi rlence us to the ImiNirtaure of crop-rotation have 
been re-enforced Wheat was gruwu on the same plots 


for sixty two consecutive yean, and the crop yielded 
at the end of that Hme only about one fourth aa mnch 
per acre aa wheat grerwa on similar land for flfty-two 
years aa a part of a four-course rotation. In both 
cases the land was not fertilised. 

The Choice* Granary 

O 0CIDENTALH hold (theoretically at least) that 
cleanliness la next to Godliness. Among Orien¬ 
tals, on the other hand. It would seem bettor 
In lie dirty and holy, than to have clean hinds but an 
Impure heart A step toward I be happy combination of 
personal and religions purity baa been taken by the 
aptsilntment nf a commission to Inquire Into the aanl- 
I at Ion of Hindu and Mahometan pilgrimage centers. 
Here 1* no doubt a most delicate undertaking, alnce 
religious Ideas may lie Involved which the Oriental la 
likely to adhere to with absolutely unreasoning fana¬ 
ticism One need but recall how cartridges greased 
with pig fat, which the Hejsiy were Injudiciously ex 
ported to extract with their teeth, precipitated the 
Mutiny, the Calcutta Hlark Hole and the rest to realise 
how ticklish might prove I he task of grafting Ocd 
dental wullatlon upon Oriental civilisation And yet 
if the cholera and like "scourges uf Allah" are not 
ivery few years lo endanger Europe and the Western 
World, the Eastern granary from which these pestil 
cnees ore supplied must lie cleared out and closed up. 

Though rholeru docs not disappear entirely lu winter 
Its essential bacterium luses much of Its virulence dur¬ 
ing hlliernatlon tlie disease Is tint fairly active until 
the spring, when It Is likely tn appear, In Russia for 
example, aa the Aaliilh gucsl And by wlint ruute dews 
ibis visitor travel In Its destination? One nf two from 
Mccch to Ilin Mcdlt. minesn countries—Oreecu, the 
Adrhitlc Italv Mansi Him, Northern Africa, and by 
way of the < iiiicusns tlu Don, tin Dnellar, the Ihmulsj 
northward and westward tn Vienna, St. lb tersburg, the 
Baltic mid to llerllu mid Ihe isirts whence trsnsatlautle 
v essels sail Mertii bus since Mulmniel la-on lu somu 
sort a secondary clluleru < afrtfmt It la un epic roffee- 
IImi of history that had Mahomet s lieglni lieen mude 
III llu winter rather than III Ihe hot season, millions uf 
human lives would uot Ihereufler have ended prema 
iurely Imnieasnmble suffurlng uud siii|iendoiiK material 
loss would uot have come to pass Awful Mother India 
has through isiumiess generations fed her children tlie 
choliru esis-chilly lu the Guugca have they drunk it In 
and absorbed It while they have sought lo purify 
their souls lu that ghastly stream. Thence hava thu 
Asiatic Mussuluiuus. thus saturated with the cholera 
vibrio, been making thvir idlgrimnges Meccaward— 
uvirlund hy foot or cnrnvan or through tho Rod Hea 
liy sail nnd lattirly hy steam, and now nlso by tho 
lledjas Railroad It Is this railway which especially 
makes Occidents! saultarlHim anxious, because It Is a 
much speedier route than by caravan or wuter, and 
may get Ha pilgrim isisscngers to Mown during the 
liirulmtlon pcrhsl of Hu disease, when It may l at us 
unrecognised 


fulallsls, and neltlier know nor cure about sanitary 
precuiiHoiuv—lu the ohmrvlng which no merit is to 
lai uci|Hired” (to list Kiplings hiijhwIi phrase In ‘ Kim") 
vo Iheae pilgrims have through Ihe centuries been visit 
lug the I'rophct s shrine am! have bulbed, when they 
could In the Holv Wells 01 Is now forhiddeu) In order 
lo reach the very pinnacle of holiness nud thus has 
Mecca become a chuleru granary subsidiary only to 
India Then European and African Mahometans. 
Just us devout and eviry whit as fatalistic as their 
\ ala Me brethren make their pllgrlmuges into Arabian 
Mecca I and these pilgrims, by couimlugllug with their 
fellow worshipers In the Holy C*lty, have lu their own 
home-coming distributed the dreadful Infection to 
,\unborn Africa, to Egypt, to Hyrla and the Mediter¬ 
ranean countries. 

Tim and the Science* 

T IME and apace enter Into all our perceptions, 
and therefore Into all scientific observation and 
res soul ug. But not always lu tlie same way, nor 
with the same emphasis. The biologist of the old school 
may have been content to collect hi art menu and to de¬ 
scribe them all this without reference, expremwd or 
Implied, to Hme. A very different attitude la takaa by 
the modern biologist, who center* his Interest about 
imiblema relating to the development or evolution of 
the Individual and the species—a phenomenon Into 
which the element of time enters very clearly 
Again, It may be safe to any that ninety flva per pent 
of all published work on chemistry makes no wftwwt 
to time, and this In spite of the fact that tba bdm- 
facturlng chemist Is moat vitally Interested in the time 
required for the completion of hts reaction*. This 
"eemlug neglect, which baa of course been remedied In 
(he development of physical chemistry, la w doubt to* 
largely te the fact that many reaction* .proceed wMh 
considerable speed, so that the time elem e nt , while 


Important, take* ear* -ef ttjMtt, aa it wan, '#to* a* 
other matters have beep tetj: attended to, 

In physical chemistry and phyafca da* plays «t 
course an Important and waU-recogntaad rdla. Rut 
avau here there la a Uml tattoo. Tba qaaotloa la nsuajly 
“How long?" or ‘now faatr Rarely does the physicist 
aak "When?" In other words, be le Interest**; la Inter¬ 
vals of time, but not ordinarily In ooncrete point* of 
time. This distinguishes the historical from the other 
sdeocea, that they do Inquire, not merely after the 
duration or speed of events, bat after their date also 
The historical sciences par rmllimre are geology and 
astronomy Geology Is a very special actetme, derated 
to tbe unraveling of the past history of our planet 
Aa yet It la almost wholly qualitative. The geologist 
can tell us tbe order of sequence of events In tbe peat, 
hot as to the length of the periods involved, he la only 
beginning to obtain cruda estimate*. With the future 
he la not, as a rule, greatly concerned. 

To the astronomer we look for the moat accurate 
and most extensive Instruction In questions relating to 
time. He la our court of dual appeal when w» require 
an accurate standard unit of time. He studies not 
only tbe paths and veloctHea of the heavenly bodies, 
nor only their history In the pest, but foretells with 
greet accuracy coming events. Astronomy la on* of tbe 
oldest and one of the most highly developed sciences. 
Its field la the universe, Its period the icons of time. 

Crossing the Ocean in a Flying Machina 

S OME day the Atlantic Ocean will be crossed by 
a dying machine—of that those who have fol¬ 
lowed the development of the aeroplane from its 
fiedgllng nights In 1008 to tho recent l‘arts-Berlin trip 
nrc fully convinced. Lord Eorihcllffe a generous offer 
of n *00,000 prise for the achievement will bring that 
day measurably nearer than may be susiiected, even 
though it iloes nothing more than to nronse a world¬ 
wide Interest lu the performance of one of the most 
dlfflcnlt technical achievements Hint si 111 remains un¬ 
fulfilled. 

When Lord Northcllffe made his niinuuneeineiit, sober- 
minded engineers naturally naked What are tlie diffi¬ 
culties In tho way? fan tlie prise lie won? If so, 
how uiiKh will It cost? 

As we look back at Wellmans attempt to cram the 
Atlantic lu a dirigible, which was admirably designed 
and which was by far the best craft of Its type built 
In America up to tluit time, we are Inevitably forced 
to the conclusion that much preliminary experimenting 
must he done before n heavier than air machine can 
ho sent out un Its venturesome transatlantic Journey 
with some hope of success. It would he astonishing 
Indeed If considerably more than tbe amount of Lord 
Jsurthellffe's prise were not expended In these prelim¬ 
inary studies. But even graullug that hy wluning 
the prlxa the successful contestant would merely recoup 
himself, he must Inevitably tmve dovetailed the art so 
markedly that bis craft will have commercial poonl 
bUllles far greater than I lines which lie In the mere 
crossing of Ihe MUiutlr Indeed, the whole problem 
of devising a safe passenger-carrying aeroplane capable 
of flying for many houra without a atop will probably 
la. solved ( onqmred with that what Is a dash across 
the Atlantic at Its narrowest part? 

If we were alwolutely sure of motors and absolutely 
sure of tlie weather for thirty six hours, a transatlantic 
flight might even now be attempted from Newfoundland 
to Ireland. But unfortunately we bars uu guarantee 
that a faulty motor will uot compel a deeeeut Into a 
choppy sea, and unfortunately tho science of meteor¬ 
ology Is not eo far advanced that we can predict the 
weather with accuracy for even mi short a. period aa 
twenty fuur hours tat advance. 

Beeaom present motor* cannot absolutely be relied 
upon, luada to a consideration of the problem of 
alighting upon a rough aea and ascending from 
great oeaan waves, which has not yet been solved. 
Hot the remarkable performances of tbe hydro-asro- 
I'la nee at the recent Monaco meeting prove that the 
solution of tbe problem may soon lm expected, tores 
machines ran out of the harbor into the white-capped 
Mediterranean and In the teeth ef a gale. All but-one 
successfully rose from the surface, flew to BqauHeu. a 
point some mile* down the coast, and slighted again 
upon a rough sea What la mors, Oa abort's perform¬ 
ance In slighting and holding his own in a gale hr 
mean* of a drag, shows what can be duo# ou the high 
seta even in a storm. 

To be sure, these amchtnea wen comparatively light, 
the baavleat weighing only WOO pounds. Rut tbe meet- 
tag proved conclusively that the large machlae ef high 
power is not helpless lu heavy seas. In our cpfokm d 
flying boat of the Cuitbs type la likely to be even tom 
suecamful than tbe float type wbtok flgmmfl at Ro haod 
la ether word*, a boa* body to which modi ftat, top 
VrtntM motor* busR*om *wl*t toft fcfe 
. «•* ted «wh-4toM* fdMtfto tor a ra*w4 
out mort gemato-iton nar tow* toftg 
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lltf ^Wtomifa," which faxwWtolii* built by Hurfand * 
WWfl, w« to 8*7 to* 9 fata* to fatftfc. to tot 0 tosh- ta 
With agrees team* <* totwm eo,ooo and 
«il®& Alttoagh^etorte* and Mnwttai tto “AquL 
taAto," Ito^Britannle" ««, Mtentog to tow %um. 
to stoat tot thousand tow heavier and wfll even ex¬ 
ceed tto "Imperator" stkhtiy to tonnage. Tto "Britao- 
nfa," which, according to tto original r-taot, ™ to be 
fcaiMtod wot Mito. wffl probably to ready to Uto tto 
wafer by tto odd ef November of title ywa 
A Pleat wttfceMlMtot Heed.—Work bee berm one 
hydro eteetris power pleat la Bwiteertand, wbloh win 
we a wafer toad of MU feet. Tto water wfll to taken 
from tto lake of Fully war Martigny In Canton Wallin 
What meh a toad meeds, we way a pp rec iat e ' wton oon- 
fadertng that tto pipe Hna will have to to eowtruoted to 


tto lower end. Tto line will to about 3H mllee long and 
toe pipe wlU to bom 1911/18 to 38 S/8 iaotoe In diameter 
tartde, white tto thleknem will vfey from 15/84 to 125/32 
Inotoe. Tto upper eeotioa will to of tto well-known lap- 
welded type, While tto pip* of tto low* part wffl be 
aeamlew Tto tnrbiwe wfll to of 15.000 torae-powar 
Tto plant le being constructed after tto plana of Mr 
Bonetor of Lausanne. 

Oath Flateaa.—In place of rawhide or paper for 
noiaeleaa, shook-absorbing gearing, (doth or ootton fiber 
pinlow an now being need with great satisfaction Tto 
doth fa piled up between eteel shrouds, enbjeeted to a 
hydraollo preeeun of aevmal tone per square inch, and 
hdd in compnarion by threaded etude peering through 
both ehroude and filler Tto teeth an then out. Tto 
pinion la ae strong ae oast iron. Tto tooth an elastic 
enough to oome to a good bearing across tto full width 
of tto face. They are not affected by atmospheric 
ohangea and an not damaged by contact with oil. in 
faot they an soaked in ail to endade moisture and fur- 
nfah constant lubrication. Such gear* have been do- 
rigned for transmitting from 1/0 to ISO hone-power 


Machinery Exhibits at tto Pumi Fidlc Export- 
Men.—Rapid progress Is being made in the construction 
of tto mrtn exhibit buildings at the Panama-Pacific 
International Exposition at San Francisoo. There will 
to fourteen main exhibit buildings. Work upon tto 
Machinery Building, the largest of tto exhibit group, 
wae begun early in the year and it wfll to ready for the 
complete installation of exhibits by tho opening date, 
February 20th, 1015 The Machinery Building will have 
nearly eight aerae of floor space. There will also be an 
auxiliary structure to be known as the Oas and Fuels 
Building Eteetrioal machinery, instead of being placed 
in a separate building, will be looated in tto Machinery 
Building and olamed under tto general heading of ms* 
ehinery All parte of the building will be served by ade¬ 
quate arane facilities. Klootrio current, alternating and 
dlreot, gas aad water, will be available in any portion of 
tto building, oompraaed air and steam will be provided 
in a section adjacent to tto Oas and Fuels Building 
General Illumination la to to provided by tto exposition 
company, but a nominal oharge will be made to exhibi¬ 
tors for other utilities service they desire. Special rates 
for power will be made to exhibitors who use It to show 
machinery in motion. Tto floor of tto Machinery Build¬ 
ing fa designed for a load of two hundred pounds per 
square foot. No charge will to mads for exhibit space. 

Freoaa Coal Shafta^-It waa not until 1883, when 
Poetseh invented the "froealng method," that Holland’s 
eoal fields became of any practical value. Tto ooal fa 
found in tto province of Umbuqr, and, what fa mare, the 
two mines near Kerkrade in that province wore tto very 
first coal mines operated in continental Europe In medio* 
val times. When, after 1880, the mlniag industry cams 
to to mom smimuly considered, and several concessions 
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De^xtoTuth, 1 18uTwton*tto act to regulaterodkJ 
oommonfantfon want Into effect, 3,407 Unensos hare 
been granted to wireless operators and stations In tto 
United States. Of these 1,185 were granted to amateurs, 
and 686 amateur stations have ton Uomsed 

Str e s t ta r Ambalansss —In our issue of April 5th we 
de scribed a street-ear ambulance built In this country 
for use in Bahia, Brasil One of our readers hu called 
our attention to a oar designed and built after the plans 
of Dr Homan, wton Health Commissioner of Bt fouls, 
in 18M. Berrios by this oar was inaugurated in Decem¬ 
ber, 1804, Evidently Bahia oannot claim to to the first 
city to employ an ambulance of this des cri ption 

Electric Searchflgkt hr Airships.—-According to recent 
Information, electric searchlights operated by storage 
batteries are to be mounted un all the military airships In 
Germany An arrangement similar to that omployod on 
warships will allow two auaMps to communicate with 
each other by the ose of luminous signals Tto storage 
batteries will be mounted in the forward naeelU. Thus 
equipped it is believed that airships may be employed 
for Dooturnal attacks. 

Free Beaewal ef Tuagatea Lamp#.—We are informod 
that tto manufacturers of tungsten lnoandecoent lamps 
have derided to reduce tto prioe of lamps after July 1st. 
A number of the large Edison companies are anxious to 
place tungsten lamps cm tto free renewal basis 11 is con¬ 
sidered probable that tto opportunity to do so will he 
afforded by the reduction in the prion of the lamps. 
This will place the tungsten lamp on the same basis as 
the carbon filament lamp, with which it Is ovou now a 
serious competitor 

Osaae aad Fine Trees.—What is the reason that pine 
and fir trees, and others of tto specie*, are surrounded, 
more than other trees, by osonn, and that therefore 
forests of tto " needle-leaved” trees are so health-giving} 
If tto theory of Prof fomitrom, of Helsingfors, is oor- 
reot, this can now be explained, for tto " needles" act on 
the atmosphere as generators of eleotrinity, so that tho 
trees are alwayi surrounded by olectriolly and oouso- 
quontly by ozone Prof Lemstrom began his researches 
in this direction by studying tbo uses of the spikes or 
“beards" of grain (wheat and rvc) which he found to to 
generators of electricity which the plant requires for 
its proper development 

Art Versus Spark Wave#.—Tto rooonl radio-tele¬ 
graphic testa conducted between the soout nruiser 
" Salem" and tto Arlington station have demonstrated 
that waves produced by the eleotria are are less modified 
by absorption than waves produced by spark apparatus 
Up to a distance of about nine hundred miles there was 
very little to choose between the two typos of waVes 
It was possible for the Arlington station to roach tho 
“Salem" at a distance of 3,100 miles. But as tho distance 
wae increased over two thousand miles, it was found 
that the waves prodnoed by tto electric arc showed a 
relatively In cre a si ng efflrienoy and possessed an energy 
mnoh greater than those from the spark apparatus 

Cadmium Vaper Lamp*.—Tho mercury vapor lamp 
would be Ideal were It not so deficient In red rays. It has 
been found that by operating tto lamp at much higher 
temperature* In a quart! tube there is an increase in the 
emanation of rad rays as compared with green and blue 
rays. But even under suoh conditions tto light it gives 
does not poms* enough red for ordinary commercial 
purposes. Efforts have been made to find a vnpor which 
will give the desired spec tram. However, tho desired 
end bos now apparently been reached by Dr Wolfkc, 
who usee cadmium in tto lamp Tto vapor or cadmium 
gives an exons of red light when tto temperature of the 
lamp fa raised, but this is corrected by adding s small 
amount of mercury It Is stated that a lamp of 3,800 
candle-power uses 820 watts. 


had been given out by tbs Dutch government, It was 
found that tto ooal lmyare oould not properly to rsaotod, 
for in ev e ry plane, except ta tto two medieval mines 
near Ksrknwfa, where ooal fa encountered Immediately 
under tho solid reek, there fa a stratum of drift mod that 
contains great quantities of water. This rendition of 

which todte'realfaywe 
Am saoB Un te red at a depth of from 300 to 1,000 feet. 
Tfr» S t rin g method, towerer , hat roeoearfully wired 
"the pmbfaw, and Holland now has a flourish** mining 
tadtuftty. On. tbs spot wbsre Ufa shaft Is to to dug, 
, bum 25 to tO 1 wrin gs are made down thr ou gh tto drift 
mfldtp^tottdwafclnariwItdflialbwertniHttflrfar 
tlfaptha iflalwtad^^t Ftpes are tbeu suek Into there 
itough thwa faefaeatetad, by powrefri 
,< /* ■ !** njfefere*, aatwmfcal setaton pqriad down to 




Maters si the Back Perth.—Tto railroad town at 
Renovo In Pennsylvania has adopted tto very convenient 
scheme of placing eieotrio-Ugbt meters on the back 
porches of the ho us es. In fact, most of tho houses are 
provided with cupboards on tto back porch to reoeive 
tto Cleetrid mstfe. The advantage of this arrangement 
fa that It permits,the meter reader to read a great many 
meters in a (fay tor tto reason that to does not have to 
enter tto boons. It U a common matter to read 300 
me ten in a single day. *""*>*-• advantage Is that the 
meter fa pla te d’ to a conspicuous place where tto con¬ 
sumer may Itfropr time to time and get better ac¬ 
quainted with I*. finch of tto trouble over lighting bills 
fa dne to UMfitetthaftto eotfattmer very seldom read, 
his meter, so-ttotlte is surprised at the cod of the month 
If hi* US Ulster titeB Mud, whereas If to had watched 
'the mater <**«? toy to might have been able to deter- 
ndna tto reason-far a sodden Increase in tto amount of 
skwtrWtr wtotfrM by jeoslhng that on tto previous 
Bight tto li g hts TWI ^^Uij ted tunaually late or a stormy 
aftentooa itedah lWWfeWTto torn on the light earth* 
ttoa u^^Ftofeia, tto Pfinripal advantage to tto 
otoWtoffu^aiil t r Ej Oioh wafer fa that his honre need 
to* to lnndldhy %Mto mads every month. 
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A IH> 8 mil s, Nan-atep, Craaa-ceuatry Flight.—On 
May 1st aviator Eugene Gilbert, on a Morane mono¬ 
plane, made a non-stop flight of 013 miles from Paris to 
Vlttoria, Spain. After resting and refilling Ids tanks, Gil- 
tort continued for some distance, hut finally dew-ended 
at Medina del Campo, where be broke some or the guys of 
his monoplane In making a bad landing The tlmo of 
this flight was 8)4 hours, which is Lbu record for a non¬ 
stop erosMKiuntry flight. 

A Thousand Mites Across Country In 33 Honrs.— 

After a alone call from death- because of pnoumoma, 
Erm«t Frangois Oulflaux, a young Frenchman famous 
for bis many flights over Paris, made a trip to Biarritz 
in bis Clement-Bayard monoplane Leaving Hiamts 
at 4-32 A M on Apnl 27th, this record-breaking youth 
flew to Bordeaux and thence to Y illacuuhlay, whim ho 
made a second slop for replenlslmu nt and continued on 
his flight. He desceuded the third time in Kullum, 
Holland, before dawn on the following day, having 
covered over 1,000 miles In loss than 24 hours. 

A Record Flight from Paris to Berlin —In the com¬ 
petition far the Pommery Cup for tto longest flight 
across country m a single day, Pierre Doueonrt, on a '50 
horse-power Borel monoplane, covered the 665 miles be¬ 
tween Purls and Berlin m 8 hours and 44 minutes flying 
time, or at an average speed of 64 miles an hour The 
start was made at 5-06 A M , and Liege Belgium 211 
miles away, was reached in 2)4 hours or at an average 
speed of nearly 85 miles per hour About 60 miles per 
hour was averaged from Liege to Hanuvnr, Germany, 
and 50 miles per hour from Hanoi er to Berlin As stops 
some two hours in length were made at Lii-gu and Han¬ 
over, the total elapsed time of the flight was around 13 
hours, which is excellent when one considers that Anda¬ 
man required two day* in whtoh to make this flight last 
August This Swiss aviator, on a Morane monoplane, 
left Villamublay 15 minutes Wore Daucourl started 
in an attempt to beat the French pilot Hi covered the 
130 miles to Muxieres at 87 miles per hour and n-sumuig 
the flight, crossed the Ardennes at a height of (I (SSI feel, 
and Anally landed at Wannc, in Westphalia at 1150 
A M after battling with a vory strong head wind 
throughout the Inst (JO miles The next dal lie alnndoned 
the flight because tho wind still continued 

The First Flight Across the Isthmus. After siierel 
attempts to fly across the Tslhmus of Panama by well- 
known aviators, it remained for Robert B Fowler, the 
second man who flew acmes the eontimnt of North 
America, to aceomplish this difficult 40-milc flight 
Fowler arrived at Panama on Apnl lllli with an HO 
horse-power Gage hydro-aeroplane and a rineinabigraph 
and man to operate it. The next day he made a >4 hour 
flight above Panama and took moving pictures of the rity 
After flying over the canal as far as (hi Pedro Miguel 
looks and hack in tho sooond of two flights madi on April 
25th, Kowlur flow acmes the Isthmus the whole way aliove 
the oanal two days later He started at Panama lM-aeh 
at (146 A M and, after circling to gain altitude at the 
untranoe to tto oanal, ho headed direct for ( olon F.n- 
countering a 26-mile breeze at (’olon, fowler continued 
toward Cristobal but his motor stopped for lot k of gaso¬ 
line and to landed in shallow wati r The pontoon of bis 
hydro-aeroplane was slightly damaged This flight to* 
been several times attempted l>\ leading aviators but 
all gave it up because of no chance of alighting on tto 
way, and also beoauso of tbo air currants in the Culubra 
Cut. 

Coaetraetlng Machines on a Scientific Baals—Tto 
Royal Aircraft Factory In Great ltnlam undertook lost 
year a rerie* of experiments on ful!-«m-d a< mpianos with 
a view to Improving ttoir efficient y and stability These 
experiments were carried out in conjunction with luro- 
dynamtoal researches at the British National Aero- 
Dynamical Laboratory After raliulatmg the results 
that would accrue to two diffen nt machines in the labora¬ 
tory, various ohangea suggested were made to ihiwa ma¬ 
chines, and the result was well nigh remarkable With a 
Faro ham biplane, fitted with the same horse-power motor 
as before, an additional load of 82 pounds was named as 
against 80 pounds that lalioratory ealeulaLion showed 
should be carried. In addition to this there was an in¬ 
crease o t speed of from <7 miles per hnur to 47 6, 
an Increase in floxibilllv or speed lanation of from 
35 to 37 miles per hour to from JJ to 47 5 miles per 
hour, an increase in load of 10 per cent, an Increase In 
olimblng ability of 100 per nent, a vory great increase in 
stability and ease of oontrul, and a very great increase 
in total efficiency Tho Improvements in the Govern¬ 
ment biplane BE2 wore very marked indeed Whereas 
In the Military Aeroplane Competition last fall It was 
supposed to maintain an air speed of over 55 miles an 
hour, to climb at tto rate of 200 feet per minute to 
fly fully loaded for three hours, to glide at an angle of 1 in 
8, to be capable of landing at 40 mllos per hour, and to 
have a range of speed of 15 miles per hour, the results 
actually obtained wen 72 mileg per hour, 480 feet per 
minute, 5 tours, 1 in 8, 40 miles per tour, and 32 mifas 
jw tour rapeetirely. 
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Stairway for uh of the blind gulderailed in the Section of flr. eacapo and stairway leading to roof Blind Man In tha bowline alloy And the piny an 
center for aaeent and deacent playground and running track. ex cedant form of pastime. 


Training the Sightlena 

By Walter L. Beaaley 

T nE New York Association for the Blind In the 
completion and opening of Uh new Imlldlng 111 
Rant Fifty ninth Street, bnn prndneeil the moat perfect 
plant for the miiuual, educational mid aortal training 
of the blind In America, or probably In the world Tbo 
atructure la fittingly termed tho 'Bight House" being 
dedicated for tbo cxclnalve benefit and welfure of tbnac 
who live In eternal nlgbl In fact, the npimrl miltlea 
here offered to enahle tboae who are without night to 
compter ilarknem by learning practical handicrafts, 
thereby making them aelf-supiiortliig on wage camera, 
mark a new era for the emancipation of the blind. 
Industrially and Intellectually An complete Isolation 
from the world In now recognized an ono of Ihe chief 
terrors of blindness, and blindness without opisirlttulty 
Is the worst kind of nlavcry, ono of the prlndiml 
objects the new structure In designed to serve. Is to 
give the Independent blind men and wrouien tin opitor 
1 unity to be eelf-helpful, and again to take their places 
In the work and play of the sighted world. 

To teach the blind, therefore actual ac¬ 
complishments In various fields of useful 
nean, Is the main pnn*»w of the lual lint Ion. 

The Light Ilnuae la a five-story, mod 
ern fireproof building of brick with stone 
frontage. It represents the Inst word In 
Interior construction and equipment for 
the development of the physical welfare 
of the btlnd. One of the distinctive 
building features Is a combination fire 
escape with wide stairways and gutde- 
rallluga, provided also with open air plat 
forms, affording roomy space for tables, 
chairs, etc Each floor leads out Into one 
of these open galleries, so that at w 111 any 
activities can lie carried on In the fresh 
nlr during thp summer months. The 
architect wils Mr William Welles Ros 
worth The accompanying lllnstrations 
show some of the nnique Interior and ex 
terlor features of the IraUdbig adapted to 
meet the requirements and convenience of 
the blind. The first floor Is devoted to 
a large wearing and assembly room, 
with a gallery above. This la filled with 
a beehive of Industrial workers, where 
many looms are operated by the skillful 
and Ingenious blind women. Here vari 
ous articles of handicraft are turned out 
Wearing niid Ihe work In basketry have 
been developed to a high standard \ril 
cles tlmt are rnsde by the blind can stand 
competition and usually surpass In excel 
lence similar ones made by the seeing 
while drniierles, with ns many as six dlf 
fcrent colors, woven In patterns. are sue- 
cessfullv turned out by the Light House" 
weavers. The re Is |M*rha|iM distinction In 
this blind work ft-om tho fact that the 
artisans are all able to execute without 
snpervIslon, afteT a reasonable appren 
tlcesblp, all the processes required lu tbelr 
Industries. The blind girl threads her 
loom, wblcb sometimes bus as many as 
four hundred threads, preimres her own 
jnalcrlnL fastens It to bfT owu shuttle. 


» the article, Including the pattern The only 
which she gets Is the direction ns to what 
colon she Is to use tnd whst design she Is to follow 
The second floor Is an attractive salesroom, where are 
displayed and sold to the public the various articles 
mado by the blind, such as furniture, carpets, ruga, 
woven articles, curtains, draperies, cushions, laces, 
embroidered portfolios, bags, card cases, bankets, etc. 
In the rear Is located the museum, which contains In 
teresflng exhibits repreaenting the Industrial, educa¬ 
tional and pictorial progress of the blind, from the 
I gist to the present The third floor Is occuided by 
the general and spcclnl offices, and class rooms for tho 
teaching of adults mid children Ilere Is also located 
the census and registration room, containing n list of 
over ten thousand names of the blind In greater New 
York who have been Investigated by tho association. 
This work Is In charge of Mr W I Bcandlln, who, 
before losing his vision, wss a well known editor and 
authority on photography Ono of the most noteworthy 
and essential features In the buUdlng Is the thomngh 
arrangements provided for physical training and 



recreation This It appears U more vital to tho sight¬ 
less than to the seeing. The gymnasium, having an ex¬ 
perienced Instructor, himself partly bllud, la fitted with 
all the latest apparatus to strengthen tbelr users’ 
bodies and to stimulate their wits The accompanying 
Illustration shows a typical animated scene on a 
Saturday afternoon, when a squad of blind boy scouts 
are doing some of their exercises. The “Light House” 
scouts wore selected by Sir Robert Baden-Powell to he 
hla honor guard at the great rally given to him by the 
Boy Scouts of America Probably the crowning feat 
are, bringing the greatest appreciation and Joy to the 
young blind paople, is a spacious roof garden forming 
an ideal playground for roller skating drills, gameo 
and dancing In the open nlr Thla also has additional 
attractions, in fact, a decided Innovation In city build 
lugs, in the shape of a wide, concrete running truck. 
Thla occupies a half section of the root, and the sight 
leas runners find much amusement In getting around 
tho track in real sportsman like fashion. In the base¬ 
ment there are Installed other important features for 
the development of the physical welfare of Uie Idlnd, s 
large swimming pool, numerous hatha, and 
a bowling alley A bowling club meets 
weekly, and this exercise Is recognised as 
a moat excellent form of pastime for the 
blind. One of the accompanying pictures 
shows a detail of a much frequented stair¬ 
way leading to the basement and the 
for the person 


and corners are avoided, and this same 
Idea Is carried out In oil stairways, walls, 
closets, vestibules, etc, In the Imlldlng. 
The New York Association for the Blind 
Is a philanthropic society, supported eo 
tirely by voluntary contributions. In the 
half doaen years of Its existence It has 
and fnr-resehlng 


aaUevements for the progress of the 
blind. It secured legislation and the co¬ 
operation of health boards, medical as 
socUHons, etc, for the prevention of 
blindness. It helped to place the first 
blind children in tho public schools of 
New York, now there are 100 In attend¬ 
ance. It secured an amendment to the 
education law, making the education of 
blind children compulsory, so that they 


helpless lives, or compelled to become beg 
gun or drudges* It published the lint 
magi tine for blind children In thla coun¬ 
try, TMe SnrchHgkf, printed In Braille. 
In many other ways It la coping wtttf the 
problem of blindness and doing eon tin nous 
helpful end uplifting work tn behalf of 
the blind world The president of tba as¬ 
sociation u Dr Jobs H. Finley, with 
Heton Keller aa one ef tbo vl 
Winifred Dolt, tlw * 


“Light House" headquarter* Among the 
Influential members or the practical a*, 
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bu been fitted to the "bridge.” The crew 
of the big paasengar Bappellna last mm 
mar mu pertly composed of naval oaflors 
end officers being trained to men the 
bog* new airship of tbo nary. The 
peculiar character of tbe cabin, which ou 
earth drew from almoat erery visitor to 
tbe shed the simple exclamation, "A din¬ 
ing car,” appears only after the airship 
has ascended. After landing It aaenu to 
ah rink again Into I nsignificance , but a 
thousand feet np In the air It taels as 




stripped stnrk mikcl We ll> liter a til 
Inge, It Is hi 111 misty and no pass It 
quickly Tet during thine few seconds 
we can make an excellent Buena at the 
fortunes of euch lnhaliltiiiil We take In 
all tbe telltale murka alnml I stable nisi 
learn the nnmlsr and eomllllou of the 
atoek inside Tin re Ih no hilling In a for¬ 
est, tbe ground la illatlnetl) tlellilo be¬ 
tween the trees and through the branches. 
If the air la dear enough to use a strong 
field glass, the same iippllea to war times 
and high ln\els of flight, the one necemary 
condition being that the line of sight ap¬ 
proaches the tort leal 
The airship's freedom from any fixed 
line of travel, except among high moun¬ 
tains, has a very unusual effect The 
country through which this trip extended 
was quite familiar to the tlsltor yet the 
airship took him for tbe flrsi time to two 
never-visited cities around Frankfurt 
which were touched ou the nlrllue’ as n 
matter of counts, and Just as easllt ns the 








































other once where he had hem. Bren with preeent high 
tare*, alrnhlp travel pern well for the foreign todrtrt 
who wants to get acquainted with a country Be aaea 
as thuch of It In boon aa Otherwise be could get la 
week*. 

The Hydraulic Bam 

T O moat people an hydraulic ram la a myatery Aa 
a matter of fact. It la the moat simple and efficient 
mechanical device for ratelnn water by water power | 
Thin la probably what makes It mem an mysterious to 
those who have never seen n ram at work 
Pumping water by bydniulh ram makea a water | 
supply system far superior to any other except a grav 
lty system In some instances it is even better than 
gravity in matter of expense when a gravity supply re¬ 
quires u lung line of pipe A windmill must depend 
on tbe wind ■ a gasoline eogtue means contlnnoua at 
tenttou and expense for fuel, an hydraulic ram coata 
nothing to operate requires no attention, depends upon 
nothing but tbe source of supply 

IMdraullc rams arc not only adaptable for pumping 
water for bousehold purposes, but they can he used lor 
delltcrlug large qiniiilltles of water for Irrigation, town 
water works, rillroad tanka, etc. Where the least pos¬ 
sible expense must 1st Incurred for pumping water for 
any of *u***c purposes, there la naturally a great de¬ 
mand for rams This applies particularly to lrriga 
tlor us It enables tbe farmer to raise crops at a mini 
mum cost per ncre. 

Hydraulic rains con derive the power for opera ting 
them from a spring brook, flowing artesian well or 
river, and If (he ram can be located at such a point 
that a constant stream of wnter can he supplied to It 
through a pile hating an inellue or fall of three or 
more foot In a given distance the conditions being such 
that the power water which escapes ut the ram con be 
drained away, It Is possible for the ram to deliver a 
steady stream of water to a point at nil elevation thirty 
times the difference between tbe levels of the ram and 
the water supply This stream of water, once started 
flowing, will continue without Interruption day and 
night, winter and summer, requiring no attention nor 
expense except for tho renewal of rubber valves on the 
ram once every year or two. This Is a txl&lnx expense, 
aa tbe valves cost but little. 

The efltctency of a ram can be very great, reaching, 
under favorable conditions, 80 per cent or more. This 
means that the ram will pump mors water to the same 
height than any other kind of engine which pumps 
water by means of water power 
The amount of water that may be pumped per day 
by such a ram Is remarkable. It will pump as much aa 
a qnartor of a million gallons a day If a delivery of 
two million gallons a day Is required, a "battery’’ of 
rams can be installed That la, two or more rams are 
placed aide by side. 

Where pneumatic proasure tanka are usod Instead of 
gravity tanks, rams will not only supply the water, but 
also maintain the air pressure up to 100 pounds, as may 
be desired. 

The Currant Supplement 

H OW long hns the ocean been lu existence} This 
seems a difficult question to answer, yet It la pos¬ 
sible to make a fairly good estimate of the age of the 
ocean, aa Is shown by V W Clarke In this week's 
Issue of our Si pflxukst - Mr It D Andrews has 
made a atndy of the comparative efficiency of Blffel 
aeroplauo surfaces, which he reports In this Issue.— 
The new Ultwliherg Hallway, which opens this month, 
and on which the most powerful electric locomotives of 
Kuroia) will ho In service, Is described —1 H Stone gives 
a valuable survey of the facts known regarding tbe 
propagation of high frequency currents along wires.— 

C H Hntman discusses the origin of the native Ameri 
can Indiana, on the basis of recent Investigation* In 
Hllierta —A very striking example of protective mimicry 
Is afforded by tbe coloration of certain butterflies, as 
la ahown In uu excellently Illustrated article by the 
ttev » Dennett, M A—Mr Charles H. Clark <Hs- 
cmwen Ihc cycle of his gear engine 

Extending the Erie Canal to Chicago.—Writing ut the 
oumint issue of the National Waterways Maganas, 
Representative Cyrus Cline, of Indiana, suggests that 
by canalising tbe Maumee River tram Toledo to Fort 
Wayne, a dlstanoe of 120 miles, and then cutting through 
a fairly level country along the shores of Indiana to some 
point in Lake Michigan, a dlstanoe at 130 miles more, 
the Erie ( anal can lie extended to Chicago This would 
provide a direct waterway of eufftoient rise to float heavy 
freight from Chicago to New York and eastern dties 
without reloading It would out off 8110 miles from the 
existing circuitous round rip between Chicago and Tol e do 
na Lake Michigan, the Straits or Macldnao, Lake 
Huron, the Detroit River and 1-ake Brie He isarnie that 
the Erie Canal without tbe assistance at unde by this 
direct route to Chicago will not carry tea per out of the 
freight it fa capable at flo ati ng , 


- 1 *. 

A Copper B Dorado te MH-Afeto*-*** 

By Charles Fltxhagh Talmaa t&m fhre Qagg 

A S the leading oopper-profluetag country (tf tfae, the sooth, tf 
world the United Staton may soon have a ffomM- gsmbove, and a 
able rival In a region that was a few years ago an he Bukama. Wt 


unknown and track lees wild ern es s 


ply on tbe River Laalaha to Irmi gel a 1 tikeswe a rttfwhy 


Not long Mnce the Bciwmno AumucAS called stteu- extends to Ktado, Whmma there la Mean gftd ffflfc* 
don to tbe fact that American map-pabllahen had sot (fammunicatlu to the mouth at the Kongo Btvgr- ,« 
yet dlaooveeed the extetence of the flourishing German the time to maasatthly asa* at hand when 


yet dlaooveeed the existence of the flourishing German Thus tbe time Is maaaatthly near at hand *%m 
seaport of Tringtau, on the China coast, founded about EBaabethvtUe, the capital at this fl oari sh t hg regies, 
a decade previously as the administrative center of tbe wfll be regarded aa tbe railway oshtor of Africa. Ifrla , 

colony of Klaochau, In consequence of our editorial town, which has sprung up over night, and whose W»- 

of March 11th, 1911, subsequent editions of American lation fa about L800 Earopeane end some 14060 natives, 
atlases have remedied this particular overeight, with- already boosts of numerous comfortable hotels—the 

out, however, seeming to realise that our criticism ap- principal of which an ambitiously styled the OeeU and 


plied generally to tbe am*slug "out-of-dateness" of the Carlton—public buildings, elate, and #tmi moving- 
American, as contrasted with European, productions picture theaters. The value o t tbe tatKHiige fodetod 
of this rises. tnerc met year amounted to KLSfloAOO. 

Just as tbe publication In 1910 of a larg e s o ale map while gold, tin and dtarocude are all mined la the 
of the China coast minus Tstngtau was an enormity, Katanga, the all-important product of the country la 


Africa minus tbe Katanga la a characteristic piece of 
ineptitude on the pert of our compatriots. Such a map 
now lire before us. In conspicuous type It boars the 


f s large-soale map of copper Its potential wealth tn this mlnoral to grid 


to be almost fabulous. According to G R Beak, kite 
British rice Consol at BUaabetbvlIl* the southern cop¬ 
per belt extends 300 miles, with a breadth of SB fo 00 


in very inconspicuous type, is tbe real date of the lug from a Booth African newspaper ‘Hie ora bodies 

greater portion of tbe map, vis., 1896. In riew of the are of enormous si sc. At one mine a cross-cut at the 

latter date It to not surprising to find that the Katanga 100-foot level to 487 miles In hmgtb, and for HO feet or 


—whose name has been one to conjure with lu the min- more the ore averages 80 per cent capper This mine 
lng circles of the world for tbe last three or tour year* alone Is estimated to produce 30,000 tons yearly Even 

at least—Is still known to tbe cartographer aa "Mrirto allowing tor the aoet of transport, these supplies should 

Kingdom." The atlas In which this map appears sells be available on tbe European market at teas than *1B0 
a ton. The road to at last cleared tor the full develop- 
I ' II ■ — **1 meut of tbe groat Belgian Kongo copper belt, there 

\ 11 im~ 4 now bring nothing to prevent the southern portion of 

L \l j$L the Katanga from becoming another Band, with Elton, 

% m bethrille as a worthy rival to Johannesburg-” 

\t ^Y\ fi The smelting problem has been provtatonelly solved 

-V- -Vc- gfa by the shipment of coke from Rhodesia, hot coke fur- 

■, V- r '- Aoto W nacea are about to be installed In tbe Katanga. 

) SalyiQK the “ Latino " 

V ‘■'“"Va brewi'ii^^ Hf Pwelvsl A. Hislam 

/ / XS nriHB Scicutitio Auxbican has already dealt at some 

J / * length with the attempts to reive the valuable 

t/ T k N}6 * ' A V cargo of the British frigate “Lutlnn," which was sunk 

( *^* 2 / on tbe night of October 9-lOth, 1799, off the Dutch coeet 

V V | ■ ■ - . reg with ten tons of epede on board. When the vessel woe 

J V wrecked—only one man being saved—she had in her 

j-dk-u-. V, • W hold* L900 bare of gold and B00 bare of silver, of a 

fj \ W 1 \ y total value of *0,080,000, nod In the two provtons and 

„ \ \ J / r ” u ' J rather primitive attempts to get at this (In 1901 and 

X t A/ Jt( 1867-9) the divers succeeded In gsttlng up the precloua 

. (“* ' am metal to the total value of Just over half a million 

r*~i -- rr-rsufc dollars. 

—J ’ For the last two years the NsUonat Halvage Areocla- 

’X-v. ^ tlon of London hss been working on the wrack, and 

uu C. *o Cept Gardiner, who Is In charge of the operations, has 

E'K.’Y V . f every hope of being able during the doming season 

1 / > J \ q to raise enough of the speeie to pay the speculators a 

very handsome profit Tho wreck to actually the prop¬ 
erty of Lloyd’s. In the first piece, It was claimed by 
Sketch map of the Katanga. _ the Dutch government and- a company for Its salvage 

hniit I , , , i ,ndnr ron.tmrHam .... WM formed In Holland. In 1828, however, the King of 

w n«- *n> In rootvmpwtion xmmbrthjjite, th. Holland made » gift of the vessel to tho King of Bn«- 

h* district l> dctincd to become odb of tb* 1»- land (George IV ), by whom It was transferred to 

Uwsy »«lm Of tho world. Jt 1* already M Lloyd's, who had lost 14400,000 on the Insurance of 

^SSSSTSZ ^ 

• recently baen carried out by as oflcui mteaiaa. and hsa some Sort at Malm on whatever may be recov¬ 
ered, while Lloyd’s, the pe as an t owners, considered sslr- 
doHara. As the geographical works at the age totally lmpossdbla. na company now engaged on 


Sketch map of the Katanga. _ 

Railways built I i l l 1/nUcT constructios ■ ■ • ■ 

Baverml other Um are In motraplation UllaaMthjJlte, tbs 
capital of tbs district Is destined to become one of tbe im¬ 
portant railway centers of tbo world, it Is already Is 
direct railway comninnloition with Caps Town. 2,800 ml Isa 
distant. Tbe hatrbtuca ebow reflon. to which agricultural 
atndtea hare recently been carried out by an official mlsateo. 


disposal of most of onr readers may bo equally defec¬ 
tive, we pr esent herewith an up-to-date map of tbe 

Katanga 

The Katanga Is tbe southernmost district of tbe Bei- 


the work to to pay U per cent of what la recovered 
to Lloyd's and another 16 pic oant to the Dutch com- 
MX17, Ntliotlll 70 Qttt fof Mt. 

During 1913 the work was oonstderably Impeded by 


gton Kongo. Its ares U approximately UOflOO eqssra bad weather, end although the salvage veerel T-yore” 
miles, and Its population Is estimated at one ml litre was oat for eight mem tits It was rally possible to tret 
Being mainly a lofty table-land, It enjoys a temperate in 2T8 hours of work as c ran pa v ed with 880 boars In 
climate and In this respect appears to be bettor adapted tba previous year Nererthetam, the work that was 


o coloidretioa by white man than any other part of 


tropical Africa. It to abundantly watered, and has fldeut that U tl 


i most affective, and CJapt Gardiner to e 


unlimi ted agricultural resources. 


t large quantify of tbe treasure will then ha 


It to, however, the vast mineral wraith of tbt brought to the eurfooh In July last ooe of the divan 
Katanga that baa recently focmwd tbe attention of flgunfl a fair sUedhole In the bottom of tbe ree nl , and. 
tbe world upon it, end has already attracted eattfel tm putting bis am through, was able actually to tore* 
to tbe amount of shout gflO,000,000. The natural eon* the gold ban and to Mrs an almost accurate eMtoaate 
lary to that not only to tbe Kgtangs ltwlf on tbe ere ^ at tpaU Mae (they are 7 tnchea leng. 4% tanbea wkto 
of being Intersected by railway*, but it la attracting to A»d 1* inches thick) DntortwmtMy, owlag to th* 
it tbe great trunk Unea of tbe oo nilpe u t , and wtli aeon .removal of tbe Mhfl from under the bottoai. the veto 
be • dee ring-house for the corefoeroe of southern gqS' Mi bad canted over wbrei he Wat* down again, th* 
central Africa. , ,v ; froto being entinfly rewind • , 

Bren the most nmkeeUft mvttflfl dfca wUl ffirew ; - One of the greatest Agfoaltlea wtth wblelx the salvor* 

b mKTBSc'sstS; : 

east, and 0«peTown on Jhure Bragreto ^eet of.tidre-Md *f T r 

fow yeare. Aa soon aa the latter ayaton ertanda to 







mm min »>• wud 

aaricaktag tM Mte tea, tad the «ff*ct of 
<bt «ra& tetnnal k kill** the eurvti a dear 
qttM Butter lee into tho North R*,u4Hm 
«M fc wife tftrzmat that the teaunet it kept com- 
paredve»y eteen hr otneate that ran at tan 3 to 7 
knot* One uem tone of rand wore removed In 
thkter*. m effect of which baa Man to lncrraee the 
dahft Vt tekriOVer the wreck from 14 teet .to 60 tori, 
ntefotetl'aow Ike on a Med day bottok-ao bard. 
tnflra& that a 4-tea can lying onVtt baa not bean able 
toiafeSfc. bat A while a 8 boras-power drill wu 
emote jo hanatzata kora than three tat. 

' When the matter yraa kat debit with In the Bern- 
new Auratea a Uaaatpttou wu given of a novel de¬ 
ride larented by Ur. glmon W lake, of Bridgeport, 
Code, Wbleh bad bowl brought to the notice of the 
•alrdn at Hkoly to be <6f i s sktenoe to than In tbelr 
wdML' It M 7 bo fleeorihod ai l long, flexible tube, in 
which ditan would be able tb kerb tor a ouch Ion for 
tMe than' Wual, and in greater oomfort While there 
k no doaM that thle arrangement would M of oon- 
aldanbk take in lea troubled watan it k tmpoosible 
to use ft In connection with the “Lutlne," owing to the 
strung cu r re nt s that bare to be oontended with, as well 
ae the heavy swell which run* in from the North Bea. 

The priMripal difficulty remaining to be dealt with la 
presented by the monnoae maaern of mated shot and 
hallast la which the specie la embedded. It moat be 
remembered that the v o u e o l baa been lying at the bot 
tern of the see for 113 years, and that when the bars 
ware taken on board they were placed In the abut 
rooms under the ammunition, which has become routed 
together Daring the operations of 1867-8 a direr 
found a mass of Spanish dollars four tat thick, bat 
was enable to touch them owing to their greet weight, 
and the nine misfortune attended the succsn of an 
other who, a tew yearn later, found a solid pavement 
of allrer bars and rusted Iron twelve feet square. 

When operations are re n ewed early In the coming 
spring the “Lyons” wlU have on board an electric lift 
lag magnet with a lifting capacity of three tone The 
massiii of metal will be broken up hy means of small 
cMrges of explosive Into pieces small enough for the 
magnet to deal with. The magnet, supplied by a Arm 
of Birmingham, Eng., has already proved successful In 
si mil a r work. One of these magnets was recently used 
In a London dock, which threatened to become choked 
np owing to tho accumulation of scrap metal, and by 
Ita agency about 00 tons were removed In five day*. 
Several other dock companies have now adopted the 
contrivance, one advantage of which, in the case of 
the “Lutine,” la that it will be posable for a diver to 
be down While the magnet Is working, this being, of 
con me, quite Impossible while a powerful sand pump 
Is operating. The magnet will be of the ordinary lift¬ 
ing tyjie, but wltb special arrangements made to Insure 
its bring watertight 

The magnet will be worked from a Jib-crane on board 
the “Lyons,” which la an exceptionally large vessel for 
the work on which rite Is engaged. Bhe Is 188 feet 
long and 38 feet In beam, with a displacement of 637 
tons and engines of 1,060 homo-power Bhe is equipped 
with one SO-Inch sand-pump, haring a capacity of L800 
tons an hour, and two 12-inoh pumps of 380 tons capac¬ 
ity each. Bhe la fitted with blacksmiths’, carpenters' 
and engineer-Otters’ workshops, has an electric search¬ 
light enabling work to be continued day had night, and 
carries a crew of forty-seven. A telephone edkm ant¬ 
es tea between the divers and the deck of the voteri. 

Oapt C. A. P Gardiner, who k In charge of the 
operations. has been occupied la Salvage work for a 
quarter of a century, and Ma over ISO successful 
casts—and not ooe failure—to his credit, so that If 
anyone can succeed on the “Lutlne” M k certainly the 
nan. Perhaps big most te to reo tiug “case” occ ur red at 
Cadis, when M happened te M with hie mirage vga- 


Baxbedooo to Barcelona with eogai 
iM bows. Salvage wag offered and 1 
Ming BriWeo. Raring mtlefled Una 
Madh of the attended ship warn wata 


lan aground, by 
Opted, the terms 
if .that the butk- 
ttght, Chpt Gatd- 
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ttimrtflpirafcttr* 

[The edUorv era not retpoasMl* for riatemaate 
made te Me eorretpondeuce oo tee m. Anonrmout com- 
mmte ariose eoanot he eontUend, but Me name* of 
comstfontmte via be toUkketd token to desired ] 

Um Maximum Pared 

To Ihe Editor of the Bcmrrmr Ambuoak 
U nder Section 16 of the Parcel Poet Regulations, If 
■ parcel exceeds “seventy two inches In length and 
girth combined, it most be refused, no matter how 
email the excise may be." In another paragraph of this 
earns Section 16 the measuring of ‘combined girth end 
length” la explained by teying’that “In measuring the 
length the greatest distance In a straight Une between 
the two ends of the parcel shall be taken, while the 
girth Is the actual measurement by a tape enctrcllng 
the parcel at Its thickest part.” 



Largest packages of dlfcrest aha pea allowed by 
Parcels Poet regulatkaa 

Under these provisions strictly interpreted a rod 72 
inches long wsold have to M Infinitely thin to be ac¬ 
cepted , and g patted cube would have to be not more 
than fourteen tad tea* tenths inches high, bemuse the 


tuer took hk vsbsri slougrido Sod proceeded to flood girth of rack d MM ta 4 Hums' 14.4 or fiTO Inches, and 
tha ftrv MM- It may perhaps be axcused that ths ta length 144 added to the girth S7h makes TZO inches 
BgOXkh ririppir did not understand this mauauvsr. but exactly 

Mkud no uanaa ta thinking that Mg salvors wished The 14.44Mb MM eoutaln* 144 X 14.4 X 14.4 or 
to rite hta ridp, or te o Mrin g Oapt. Qordlnev round &B84084 eabtt Intern 1 the 72-inch rod contains 
<M :**» With a loaded revolver, ar M dM. 3* was, sero or do etefe ttfteei and s qnsebou that naturally 
^ptetetek«Mm^aHriroLputtolrm«iMpCte#tii arkrn te, Mat tom between the thin rod si>d 

tett* fdote Wten aafikkM telM had teas tM Cub# ^, wni tM abtpper to send a atm 

guMftd kteJM JteM n powarfal tesnte tern tea grastw n i-i-xM ft Ufff) take* under the rule? 

I* * "rttajglgjsrs ^ “ eU °“ “ 
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Let a tasMa be the width and thickness of this bar, 
go that Its girth will be is Inches. Its length under the 
rule will be (72 — 4a) inches. The cross sectional area 
la •* square Inches and the vnlum« Mat 1 (72 — 4e) 
cubic inches. We may, therefore, write 
72a* — 4a*= V 

and note that F should bo os largo as possible or a 

Differentiating tot tM maximum we have 
144a — 12a* •» tv/ix = 0 


a »* 12. 

We, therefore, have girth, or 4a, equals 48 inches, 
length, or (72 — 4a). equals 24 Inches, cross section, 
or a*, equals 144 square Inches, volume, or 24#*, equals 
3,466 cubic Inches. 

This represents a gain of approximately 3,466 —24186, 
or 470 cubic Inches, which amounts to very nearly 10 
per cent, and the package bos the advantage of bring 
of s form that Is much more conveniently handled than 
the cube. 

The dimensions of this package to recapitulate are 
12 Incbea by 12 Inches by 24 Inches. It la represented 
In the annexed rapid perspective, where the combined 
girth and length la the full length of the string a, B, 
O, D, M, f, O, and H 

A cylinder of the same length, 24 Inches, and. thare- 
fora, of the same girth. 48 Inches, non Id have s diam¬ 
eter of 48/r or 16.28 Inches, and a volume of nlmcst 
exactly 4,400 cubic Inches. 

The sphere ot all solids la known to be the one Uut 
Incloses the greatest volume within s given superficial 
arcs , trat the largest sphere that could be scut through 
the malls has a diameter d equal to 72/ (a +1), or 
17.38 Inches, with a volume V equal to 1/6 of wf, or 
2,74# cubic Inches. Under Parcel Pori. Regulations, 
therefore, the spherical form of package which can 
only be considered as a instter of curiosity. Is even 
leas advantageous than the cubical. 

A point not to be overlooked Is that In any case the 
weight limit of eleven pounds must not be exceeded 

Arlington, Vs Josxra Useless. 


The Levee Question 

To the Editor of the Bcraimm Ambricah 
A bout twenty years ago, on tho occasion of examina¬ 
tion* of old Mississippi Rivor pilots on the question of 
whether a piece of land was on accretion or island. I 
took advantage of the opportunities to discuss with 
them the question whether the levees raisod or lowered 
the bottom of the river It was their opinion that they 
raised the bottom and would eventually nause tho bottom 
to be higher than the land at the sides It seems to 
me that if the levees Increased the current to the extent 
that the water carried with it tho silt, it would be a 
moo* of mud before reaching Now Orleans Tho theory 
of opening np through headlands and allowing a straight 
course to the sea as a panacea has an objection m that 
it would aauae such a current that tho river in its course 
would pick up much more silt on account of its force 
Should suoh a course bo pursued, the river would prob¬ 
ably be unnavigable on amount of Ihe ciirnDt then, 
also, the effeot of suoh a current against a bank would 
be disastrous Hbould not the nvor be allowed to follow 
its natural ooursc, spreading out over and enriching and 
raising the level of the land along iirbordora on certain 
oooasionsf Would it not be better to learn to use the 
land oooording to the laws of nature and not to struggln 
ineffectually against them? 

The question of levering, when near me the yean I 
lived in the Mississippi Vslley raised the legal question 
In my mind as to whether the levees could bo legally 
built, in view of the foot that they changed the natural 
course of the flow and raised the wnbr of other land, 
and at the time the question of whulher or not tho build¬ 
ing of levees on the Arkansas sido of the river, raising 
the flood level in Tennessee, would not bo stopped by 
injunction issued in the Perl end Court 
Mobile. Ala. Gbobgr 11 Pi s\ si and, Jn. 

Forth ud Clyde Battleship Canal 
To the Editor ot ths Scuntivic Amikican 
W ith reference to the notice of the above project in 
your issue ot March 22th last, permit me to point out 
through your aorrespondenoe columns, that the British 
government has promised state aid to the project on 
Certain conditions, (See page 1 of tho accompanying 
reprint of tbs engineer's lecture to tho Royal Scottish 
Boakty of Arts on January 31st. 1910 ) The altered 
strategical conditions under which the home battle 
squadrons of the British float ore now plaoed have 
natewd the ooustruetiou of the ship canal an impera¬ 
tive nswsssity, and the question k now mainly one of 
terms bstweee the treasury and the canal promoters I 
would further paint out that tM ship canal would bo of 
tM utmost ooBunowkl importance to the maritime 
tnffle peering b e tw e en the New World and north cen¬ 
tral Europe. Muu Cbiltor L. Addisok Surra 
Itiafaogh. knotted. 






SCIENTIFIC AMERICAN 





View toward the Tillage of Gaaipel and the Shone Taller. 

The Lotschberg or Bernese Alpine Railway 


Modern Engineering for the Benefit of the Tourist 

By Dr. Alfred Gradenwit/, 


S IM I' the granite wall or the Alpa wan 
flint pierced tlilrtN Jetint Hgo, In order 


fnrluhly, numerous rnlluujH and lunnelx 
lunc Imhiii treated l>> the art of engineers 
and Ihe «nt< rprtNo or capitalist*. Thf St 
dolt hard luiinel, 14 kllomet era In UllRtll, 
liaw Iona been outdone by the Simplon tun 
in I, und the inotd grudloxe m-heme* in 
bridge nnd \ Induct coiihI ruction have been 


proxlmuteli afforded ti) «nj oilier rullum 
llni The Ltltschlierg line lenila through 
Hu lkniem. Alps (rum 1 rutlgeii lu Urlgue 
In the Itliom Millei and lluka up, no one 
luind tin* eoimlrv round Ihe laike of 
I him llerue and Interlaken In rncl the 
Hennue Oberlund, with I Idler \ nlnla, the 
I Plier lllione inlley -e«|icctall} with the 
uingulllceni mountain and tourist center 
of Zenmitt mill Kuan-Fee-and on the 
otlur liniMl through the direct Iv-counected 
Simplon tiiniirl with Ihe xplondld Lagn 
Mngglorc Ihe Horrnimaiu Island* and Ihe 
IndiiHirlal and truffle. center of 1 ppcr 
Italy MIIiiii Turin und Union 

Hill (lie Hcriuwe Alpine Uiillwii} la a I no 
of limmatloiail tniportauee, offering hh It 
tinea to tnmicr* from Uermaii} to Italy 
a mute lu eier\ way pquHalent to the St 
t.ntiliHrd line which afford* the addt 
Ilona I niHniitnge of a perfect nbaenco of 
Hiniiki due to the adoption of electric 
traction 

lu Tint Mil.a la the drat Alpine railway 
nr limn* tlull) local linimrlaiice for which 
eleelrh I rail Ion has lieen planned at the 
on tact Till daring spirit In wlilclf W wbh 

at the nme of lta Incipllon no teehnlcnl 
nppiuncea able to comply with Ihe extra 
ordinary demand* of the occaalun had yd 
ueen evolved Thank* to Ihe lnlllatlve 
ut tna railway company, these means hate 
uuw BM created by the construction of 


HicUzerlamtt great Industry is to (dtir to Iki tourist, naif to this 
mdiaeui tilt mu<l< rs rrsounis an strained The current month tin thi 
i/MHlug of auotkir mutt girt unique railtcuy llm, connecting Law Thun 
irith Ik) NIhiiiIoh tuned Interest in Bieiss travil it tu general that ice 
fill tan our readers uHlt i nleomr an account of Ike neie Hue Those who 
till mure detailed tnfnrmuttnn trill find it In this » reek’s issue of the 
hkiENTirir Anaaitaa Ruppuhicht —Editos. 



locomotlToe more powerful than any 
steam locomotlvee in Europe, and the first 
section from Hpiei to Frutlgen has been 
converted Into a trial lino for those new 
en gi nes . The speod of the trains. In spite 
of the high gradients of the line, which 
are equal to those of the St Ootthsrd, Arl- 
berg and Mont Cents routes, exceeds tbs 
figures reached on these tinea. In order 
to llhiatnite the |lower of the new elec¬ 
tric locomotives. It may be said that each 
of them can draw a train weighing 310 
Ions on a gradient of 2T per mile, which 
la the International standard fixed as a 
maximum whereas In the case of steam 
traction two powerful engines are re¬ 
quired top the same performance. Ttm 
Berness Alpine Hallway comprises the 
lines of Thun 8 pi ex-Frutlgen Kanderateg- 
Brigue and Hptes-Intorlnken BOnlgen, the 
company also runs steamships on the 
Iakss of Thun and Brlena. The Simplon 
tana*?, which has been open to tradio 
■Inoe 1008, la also operated by electricity 

The starting point of the LOtochberg or 
Berness Alpine Railway Is at Mptea, on 
the Lake of Thnn, where It connects with 
the,Lake Than Hallway After passing a 
short tunnel through the Hondrteh, it en¬ 
ters the Kinder valley beyond Hides. At 
Katanas la effected the transfer to the 
electric cableway leading to the wonder¬ 
ful Belvedere of Mont Ktoneu (7,TBS feet). 
After Rdcbenbech, the Intermediate sta¬ 
tion tor the Klan valley, with Its weglth 
of Alps. Frutlgen, until now the terminus 
of the Une, hi reached. 

The new liny of Frotigeu Btlgaa, after 
crooning the Zander, rises slowly up the 
mountain slops on a high yfedoet, and at 
Blau Hee describe* a large doable loop, 
partly In a loop itmoal, Travelera thn* 
see the romantic rate* of the FeUanburg 
cast la at flnt store, then beside, and 
finally below thmfitotaa. Before rmdb* 
tog Kandasatag, tie railway ruse ate** 
side tbs Hander Falla Throogho* tbs 
Journey the traveler's ey» I* Zrnmkss&W 
lU lessiM moastgte gtmatg, $m> wf 
Beltoaec* Rtodtehtefc, m TWiKaW. 
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whereas In a northeastern direction the 
■null road passes thronith the Gomi and 
the quaint tillages of UM**r Valais, In 
order, at Gletsch on the lthone glacier, 
to connect with the Grimael and Furies 
passes. Straight on, In a southeasterly 
direction, the electric locomotive, how 
over, takes him through the longest tun 
uel In the world, the Nlmplou tunnel, 
1U.H03 meters In length, to Domodnssobt, 
to the wonderful shores of Lago Maggiore 
and farther on. to the flourishing cities of 
Upper Italy, Milan, Turin, and Uenoa 
The line from Sple* to Brlgue is 48.-18 
miles In length and reaches Its highest 
point (4,100 feet) In the middle of the 
Ldtschberg tunnel. It opens up new dis¬ 
tricts of Hwltaerlsnd to human traffic and 
gives access to countless jewels of the 
Alpine world. 

The Smithaonlan Institution and 
the Aero Club of Washington 
Celebrate Langley Day 

I N oummemorathin of the work of the 
eminent pioneer of the air, the lat« 
Humuel lierpont Langley, secretary of 
the Hmlthsoulan Institution 1887 to 
1006, the Inatliutlon and the Aero Club 
of Washington united on May 8th, 1013, 

In culebrutlng the aereuteenth anniver¬ 
sary of the first aeroplane flight, that A 
Mr Langley’s model steam aerodrome 
No. 0, which twice flew successfully over 
the l’o tumne Hirer at Quantlcv, Va., May 
6th, 1HM. 

The first part of the exercises took 
place In the main hall of the Smithsonian 
Bnlldlng at 2.30 I’. IL, whan tha Langley 
tablet was unveiled, and the Langley 
medals awarded to Hr Glenn H. Curtiss 
and Monsieur Gustave BUM lor expert 
mentation and progress In the science of 
aerodynamics. Addressee were delivered 
kg Ilr Alexander Graham Bell and Dr 
John Alfred Brashear of Allegheny, Pa. 
Owing to the absence of M BUM, Ms Kx 
cellency the French amb ass ad or received 
the medal In his behalf. 

The second part of tha celebration was 
bald at 4 o’clock on the grounds of the 
Army War College, and consisted of a re¬ 
ception by the Aero dab, followed by 
hydro-aftoplane maneuvers. 

Although Mr Langley's IIret tedesasful 
MVoftaaM was mfly'a «*#!. It b|j| Men 
••-hfiaatd e d ttffi pMoa of thafefr ship 6t the w 
.gkthtode .it ms *Hhoet'ik<s#t th*ikgt ,! ’ 
irk tut i^m dtr mry^ uf 


The Beltschleder Gorge viaduct 




View ah m s fag three railway Hms absve oas anether. 


clpliw which In luiil discovered and the 
data nhlih lie hud assembled. They iv- 
(iilied «ltb regret the disparagement they 
had offered h> iiutluuly crlllelsin 

In 1011 llu Aero Club of W usliluglmi 
planned to cell Prate the event of the Bret 
flight of n iiim 1dm hull hr than ulr h> 
exerelw-s In Id nnnnsll) on Ihe 8th of May. 
whli b was to lie known iih Lungley day 
The ihlrd celelirnllou of this event was 
a tilling Irlhule to Mr lungley nnd his 
sincere efforts toward establishing a new 

science 

In couiirn morel Ion of Mr I .angle) s re- 
seen-hes In aeronaut h-s, Ihe Board of Be¬ 
gems of the Smithsonian liislltutlon 
caused ro bo preimred nu oblong tablet of 
broiiu measuring four feet six Inches 
high b) two fell five Inches wide, cust 
from u design b> Mr John Flnnugan It 
represents tin late secretary waited on au 
open terrain watching tin flight of birds, 
while at the same llmo be sees In Ills 
minds e)e Ills ncrodnimo wsirlng high 
above them The tablet ls-urs Hie follow 
ing inscription 


‘f have brought I" u < luse the isu-llon 
of the work wlihli warned to he s|*n tally 
mine, the iluiionslration of the practice 
blllty of mccliHiilcul flight 

“The grant universal hlgbwii) overhead 
Is now sni to Is* opened. —lAngley, 
1001 

The Laugh*) medal was established by 
the Board of Itegcut* on I sovmher 15th 
1008, In memory of Set rotary Langley 
and Ills contrllnil Ions to the science of 
aorodromlcH, to 1st awarded for sjasdally 
meiitorlnus Investigations In Ihe sdeoco 
of semdmuiicM ami Its a|ipHcutkifl to 
aviation The Wright brothers were the 
first (o receive this medal In 1010, when It 
was Hwnrdcd to them ‘ for advancing the 
sclent*o of aerodrorolcs lu lls application to 
aviation by ibelr successful Investigations 
and by their successful demonstrations of 
the practicability of mechanical flight by 
man ’ As already mentioned the medal 
wan conferred this year upon two other 
investigators, Mr Glenn II (urtlws, the 
wall known American aviator and Mon 
ateur Gustave Rlffel, the emlneut French 
student of aerodynamics and aviation. 




















































































Thinking Horses'. - ;► 

A Problem in Animal Psychology, or in Stage Trickery? 

By the Berlin Correspondent of the Scientific Ammucan 


T IIR first ant; of tho scientific Investigator 1* to 
record IiIh observations Kx pin nation malt follow 
iiltor ordinarily this principle bnrdly requires am 
plinsls, lint whan the observations recorded nre m*r 
\ I Ioiih to the liettrec of being well nigh to credible It 
liehooree ns to consider flu facts first and hold In 
resent; <mr opinion ns to their HijniJflcuiico 
The rtiMirts which we hate beard for aom« time put 
of horses thut read, do sinus lu Rrithmollc, and even 


tniieoufili tliclr thoughts,’ v 
> Ignored by sclent lfh men, 

—nt least In part—nnthou 
nums of unquestionable an 
ileftrlt; As It Is, we must 


evidence of remark 
of the equine liruliL 
lie irlllcism seem 
?lsni from Hr O 


slumping out a reply—so tunny beats of 
Ills hoof—his mastir would when Ihc 
right numle-r was reached give Indies lion 
of the fact h> an Inynliiiitnry gesture Hr 
l’fiitigst s erlllelsm Heemeil well founded 
Iliongli perhaps to sumo It may haye 
seemed that a hurst who would reael In 
such slight Indlentlons wns almost as 
clever us nun that could read, tloweyer 
this may la tho matter yyus not to he dls 
posed of I hits lightly 

Ntyysimiar notices mi IUrr you Osteus 
horse hud aroused the Interest of Mr Karl 
krall of hllierfeld who, lluuigh u proml 
■uni business man had bIwhjh token an 
iictlye lairl In stlenlllle aud |wy< Unloglml 
problems When In May. I IMA a tier the 
publication of Hr l’fungsts nngutlvi rer 
11 Ilea I e imlille Interest III t'leyer Hans 


ls|irorliig the adyerse criticism 
•know-lodged representatives of 
in I Htlenee Special preenntlous 
i yyhlih seemed to preclude any 
of slguullng >«t the honte 
* problems as well us before 
1 to uset>rtnln wheilur Huns nc- 


■yimlsT Jnil HUM, and wna 
ii a simplified and rational 
it main lines of von OsIru'h 
with some modifications In 
ilefcri*. According |o von 


ill taught his horses to Indicate 
Iltli the left and the mills with 
Iwsif After onlv three rts>s 
lie horses w ore able to recognise 
figures. 1 J, S, written mi the 
aching with their months the 
•oiiounced by the teacher After 
iluhameil eon Id count u far as 
days afterward his teacher ex 
him the significance of the lens 
iso of his left foot In striking 


scientific Investigator la to Unturned learned some, much and w»« now abt* to 

Explanation meat follow solve hia tasks In arithmetic both when munclAtod la 

Inripie bnrdly requires am French and Herman. In the month of Hay of tha fol- 

rrntlons recorded are mar lowing year Mohamad could extract aqua re roots, cafes 

ling well nigh Incredible It roota, a ad solve all aorta of cocaplwc problem*, which 

In facts first and hold In seemed tu exceed the powers of human artthmoddana, 

ictr Hlffiiiflcunce apart from oahmlattng prodigies. 

ye heard for an me time past In February, 160ft. commenced the reading or ffpril- 
ius lu arithmetic, aud even lag lemons A ooavMtkmal alphabet. In wtilch each 


r diphthong Is re pr esented by t figure inter 


B B BBB eg a 


the llrst lesson Muluimcd did cor 
a w hole series of simple huids 
I +a, i + 0, etc uuil tveii until ructions, 
such as b— 3. On Novemlvor INth, Mr 
proceeded to teoch multiplication 
division, end on the 21st, fractious 
sums uf fractious. In December, 



nwdtoiy between 11 end 68, wl« used fn tide rauM- 
Otm. Zarif was thus abb, after four months’ tuition, of 
Ida own accord to apell any words prewounoed before 
Mm, gran though be bad never seen them written. A 
rather peculiar fact la that both bonce would, with 
the greatest obstinacy, ding to phonetic spelling, which 
they would vary on different oocaaloos In a m ann e r 
which moms to show that they were really seeking to 
Tender the sound of the word. The word Pferi (horn), 
pronounced approximately »fa*r4, was, for I nstanc e, 
■palled on different days la tbs following 
different ways 

By Muhamed.— hfart, bfrt, fir*, fort, 
m, fair*, /aerff, faert, ftrb, fpfent, frrl, 
Kir*, tfirt, eeeerd, pfar, Kftr*, l/rrt, faff. 

By Zarif.— %/erff, /grad, g erart. Mr*, 
g/rffe, sff/erf, p/ert, bffet. /Mere, etc. 

The following account of a -eonvena¬ 
tion” held with the horses In the prassne n 
of Dr Hermann Dekker may serve to give 
some idea of the remarkable claims made 
fur the thinking horse. Muhamed hap¬ 
pened to bo 111, being lama on one bind 
leg. The veterinary surgeon, Herr Mltt- 
man, bad /not ailed aud had proscribed 
water comprerara, which Albert, the 
groom, had to put on. Dr Dekker waa 
Introduced to Zarif In the following man¬ 
ner "This gentleman la also a doctor, 
like Dr Mitt man, who called yesterday to 
see Muhamed. However, he la a doctor 
for men and not for horsaa.” After half 
uu hours calculating and spelling exer¬ 
cises with Zarif, the bone was asked "Do 
you still know tha gantlaman’s name?" 
and Zarif telegraphed lu hie own code 
“Dgr,” which Is the correct equivalent of 
, the right. Dekker “What Is the gentlemanr* 
“Dgtr” “Is there not a letter mlsatngl” 
"O ” "At which placer’ "2. ’ 

A short time ago Krall added to hbt 
party of thinking horses a pony railed 
“IUiwcben" and a blind horse “Berto." 
Tbs results obtained with the latter are 
especially remarkable The horse being 
In addition devoid of any sense of smell, 
could only receive outside Impressions 
through the ear or his sense of touch, 
both of which were found to be highly 


— 


or two was able to do any simple addition, 
subtraction, multiplication or division 
road out to him or written on bis skin. 

In view of too Oaten's rad experience 
Krall refrained for some years from mak 
lag the resalts of his work public and has 
only recently told the story of Ms hones 
In a book called ‘Thinking Animals 
(Henkaoda Ttere), Contributions to Ani¬ 
mal FsycMogy on the Basis of IWrsooa I 
Kxpralmenta." This publication aroused 
a senes Hot* throughout the German aeten- 
ttOo world ao4 arm abroad, two ramps 
befog tom focmW of enthusiastic sup¬ 
porters and obstinate opponents respec¬ 
tively A number, of prominent iwyeholm 
4sts hare sataretttod the horsa to a strict 
*xa ml ration, without, however, reaching 
•any final o om du a h m. 

Such are tbs accounts of some qf tbs re- 


Bdt a raltidsta offered by M. Quinton la 
modi to the point Be draws attsdtioa 
to tha remarks b*s‘fact that tbsra horses 
extract square abd ran# roota Wtth op 
^paraaftr tha same frriUtr as th* do si»- 


tha latest lijWu tu Mr. Ct*** aofoul 





























by bud. Such treatment la neceaaary 
vary frequently, particularly In tropics 1 
waters, but owing to tbe difficulty and ex¬ 
pense of putting tbe ship In drydock It 
la apt to be neglected until tbe hull of 
the vessel Is In a very bad condition. In 
order to expedite the work and enable It 
to be done without docking Ills vessel, an 
Inventor, Gustav Jullns Klndermann of 
Wayvllle^ South Australia, has designed 
a brush driven by electric mol ora which 
may be lowered over the side nf the boat 
and operated under water There Is a 
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Inventions New and Interesting 

Simple Patent Law , Patent Office News; Notes on Trademarks 



and the Taira are ground flat, It is said 
no leakage can occur, it U alao claimed 
that there b no difficulty In the lubriea- 
tion and no danger of overheating. 


1 clock which call* the hour In a clear 
human voice, instead of announcing It by 
the ringing of a bell The phonographic 
alarm dock b not a new Invention. A 
clock of tide eort wee shown at the Parle 
exposition In 1000, but It waa very dlf 
fernt from the new clock described be- 


atruetlon, which rceemblod a clothee-prem. 
It atood aU foot high, weighed a hundred 
pounds and cost about *2,000, while the 
clock la only Id Inches high and costs only 120 It 


lu and the and worm gears are so related as to provide for proper can be adjusted to call out each qua 

illy Itupos- timing (or the various xtrokea of tbe engine. and the call can bo repeated by 

■n locked. By this construction the valve b moved only when When It la need aa an alarm dock, 

■d plim by under atmospheric pressure, no movement taking place la set at the desired hour—say, sere 


i each quarter of every hour. 


the hs II head, uud It require* merely ii quarter turn 

of tills button to close and lock tho vulvc The key, - 

then foro, Is not needed for this operation and cause 
quontl) it requires only one second of time to toek 
the device. Tho Insertion of the key uinl a quarter 
turn of the thumb button buek to Its orliduul isisltlou 
unlocks snd opens tho device, tale locks are need, and 
of course, no two keys sre alike 
The guard tubes and shaft are of adjustable design 
and are supplied In four different lengths, so tluit the 
device turn be Installed on any make of uutomoblle 
Tbe born tits claimed fur tbls device are (lint II abso 
lutely precludes u leaky carbureter It materially les¬ 
sens (ho iluincm nud dangers of back tiring, and It 
prevents tliefl of tbe inacblne 

The James Internal Combustion 
Engine 

T HE main objection to the ordinary Internal com 
IniKfloii engine In use on aulomobtlcs Is the noise 
caused by the oporatlou of tlio sell kumvu puppet or 
mushroom valves. Except fur this objection, these 
valves serve llielr purposo admirably, hut Ibi gear for 
operaliug them, with lls cams, tnpiiel rials and s|>rlugs, 

Is objectloiiable on aocouul of the easo with which the 
vurloas parts get out of order and aro broken 
An Interesting engine, recently Invented by T 8 y._u, 

Janas of ( hlsvvlck, London, KoglRUd, does away with sparking ping 
tlio nsual puppet vatvo and Its accompanying gtnr and tlx *1wv* wo 

uses Instead a single rotary sleeve valve actuated on^t 

from I ho crunk shaft by a mutilated gear placed upon operate*. 
the isrlplnry of two ttvwlusls. This engine, on ac pie. tppewtnc 
count of lls simplicity, the fewness of tia 

iwrts and tin cheapness of Its mnuufuc - 

lure, It la clnlmcd, will revolutionise nil 
gas engtno construct bin 
Tho Jumps engine, us seen In the flg 
ures. Is a four-cycle gns engine In which 
a single rotnrv sleeve valve |s>rforms the 
functions of the usual Inlet and exhaust 
valve*. This valvo la fitted over the re¬ 
ciprocal bn, piston and Is operated by two 
mutilated worm gears mounted on tlie 
ls'rlpborv of n |ulr of flywheels Inslib the 
crank casing the valve being provided 
with teeth on Ita lower part which niesli 
with the worm gearing on the flywheels. 

TIh iv Under head contnln* I wo |s>rls. 
one (or the Inlet nud ono for the exhaust 
lteivveen w lib Ii Is placed tlie usual spark 
ping ’Tlie iipisT end of the valve has 
four isirls which successively register 
with Mio iiilit port spark plug and ex 
hmiHt isirl lu the cylinder head to pro- 
duo tin sin lion compression and ex 
hanst strokes of tbe engine. It will thus 
be seen that ihesr ports are automatically 
clemmed every few revolulloiiH The vulve 
Is also provided centrally wllb u stem 
over which the cylinder head is flttMl. V 
sot of nuts on this stem |irovldes for the 
adjustment of the valve In relation to the Fig I.—Frent view af I 
cylludcr head, tbe last being secured to phimaguplilii alarai 



don or during the expansion strokes, ly at the stroke of seven tbe clock begins to call 
surfaces between tbe cylinder bead “Seven o clock I Seven o’clock I Raven o clock"’ and 
continues calling until the alarm Is turned off or until 

-- lfl minutes have elapsed, when the call Is changed to 

“Hevan fifteen 1 Bevou fifteen I" and so on 

At any time daring the night a touch on a button 
evokes the proper call for tlie current quarter hour 
Calls lu thirty five languages ore provtdod, and tho 
change from one language to another Is easily effected. 

The mechanism uf the speaking clock Is simple In 
principle. The phonograph record Is made on an end¬ 
less band about 2 Inches wide and -Hi Inches long which 
la carried by a number of cylinders. The 4N calls 
which are required In order to aunoiuice each quarter- 
hour of the twelvo hours, are recorded in 4H parallel 
grooves, each of which occupies the whole length of 
tho band. The reproducing needle has a sapphire point, 
and the record band Is made of very hard material. 
When the band is Injured by use or accident a new 
one can be substituted without difficulty 
The needle la kept accurately in the proper groove by 
a spring device, similar to that employed In comput¬ 
ing machines, which Is so contrived that the clock can 
be set by turning the hands either forward or back¬ 
ward, without waiting to allow the Intervening quar¬ 
ter-hour* to be called In tho operation of setting the 
clock, the needle moves across the band without touch 
foar-cycle gas engine. lug It, and when the clock Is started, the needle foil* 

accurately Into tbe groove cornmponding to tlie changed 
Mg. L— Detachable combustion hod showing slots gad t * me ' If > however, tho bauds should he moved while 

sparking plug Fig- i.—Open-inded cyHnder Inside which a call was being uttered, the needle would be dragged 

the ilcnvs works. Mg 1 I sternal routing sleeve show across the grooves and the record would be Injured. 

SSlSTniS driving" £? wh'S It b * " "™> U which I. In 

operate*. Fig B —Complet* sir coolad engine showing slm Closed In the Clock case. 

The accompanying Illustrations show the external 
appaanuwe and tbe interior mechanism of 
tb* clock. The talking mechanism Is in 
U» lower part, between the vertical plates 
P t P, (Fig. 1) and beneath the horlxuutal 
plate P M which supports the clock train 
and alarm meobantam The clock work 
has an anchor escapement, protected by 
• «P * The regulator can bo adjusted 
from the outride by means of a slit In the 
dial. By moving the lever / a piece of 
dock spring can ba inserted through a *Ut 
Into the gap k, In order to step the bat- 
anoe Wheel transportation, or to start the 
wheel If it should.fall to start spontan¬ 
eously 11 l« the alarm lever, actuated Iff 
the Wring F The alarm can be stopped 
by pressing tbe botton A, which protnnfc* 
from the case. 

The driving spring of tbe phonagrafgi 
is ochtalned In tho barrel O (Fig. 2), and 
the winding poet, pin km and wheel are 
Indicated respectively by fl, B and «. 
Tbe but wheel of the phonograph train:/ 
(fig. 1) engage* with tbe nqfflat* *« 
of the regulator * Tim lent JC (Jig. 1), 
connected with the time dock, keep* tea' 
Phonograph regulator abd tmftt motto*-' 
leae tests tb* PWPaT .aprim*, <**•»,««• 
lew hh and Ntop* ij^ photon**'“ 
dM ef Mg, X.—Sear view at m m htrt l ri W aaohaaMk"* The .MU SMTtt tt*. . 
i. pkaa ngr .ph l, afern . tori* along by tb* * v 
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tMtani u tha 

land movss through ttm entire length of 
# inches for each e«U. 

The maimer In which the long band Is 
stowad and kept taot In tha amaU eaae 
ta ahown In the illustrations. From the 
cylinder B* (at the bottom of Fig. 2) the 
band paaaaa under the work* to the front, 
and around the cylinder U, (Fig. 1). 
arhenoe U ascends, pun over the trac¬ 
tion cylinder W and around the email oyl 
Indan R, and R, (Fig. 2) to R» the arbl 
trary starting point 

A very ingenious mecfaanlam la em 
ployed to bring the reproducing needle ac¬ 
curately to the record groove correopood 
log to the time. The arbor ft (Fig. 1). 
connected with the time clock, makee one 
revolution in 12 boom and carrloa a large 
ratchet wheel B, having 48 tooth, upon 
which rate a levor connected with the 
reproducing membrane if (Fig. 2) This 
lever la preaeed against the wheel B by 
the train oI levers p k i, operated by the 
triple cam a. which 1s mounted on an 
arbor of the phonograph train. This 
arbor turns In the cam with a degree of 
friction which doea not impede the move¬ 
ment of the phonograph train when the 
cam Is motionless, during the utterance 
of n call 

The mechanism for suppressing the 
calls during the night la Illustrated In 
Fig. 1 Behind the wheel B Is a small 
wheel, which engages with a wheel m of 
twice Its own diameter, which conse¬ 
quently makes one revolution hi 24 hours. 
The hollow shaft of the wheel m turns 
with friction on the long shaft ft', which 
carries at Its Inner end an eccontrlc " 
and at Its outer end a pointer that can be 
turned to any desired mark on tbo alarm 
dial II, which la divided luto 24-hour 
spaces. The clock remains silent for 12 
boon from the time to which the pointer 

The clock can also be silenced com 
pietely or partially by turning the knob 
L attached to the lover I (Fig 1) In 
the position shown In Fig 1 this lever 
suppr es ses the calls entirely by pressing 
against a pin r 1 of the phonograph regu 
later J When the knob I, Is turned BO 
degrees to the left the calls are made only 
during the 12 hours In which they are 
not suppressed by the setting of the point¬ 
er of the alarm dial V, as described above. 
By giving the knob L another quarter 
turn to the left the lever ( strikes tbo irtn 
o and thereby eliminates the action of the 
pointer, so that die quarter hours are 
called throughout the day and night. 

The horn is suspended by Its rim from 
the support T (Fig. 2), and swings freely, 
so that It can follow the motion of the 
reproducing membrane. 

8mm Expired Prints 

A MONO the Important patents granted 
In 1886 and expiring In the present 
yrar 1018 are the following lla recipro¬ 
cating cotton chopper of Summers, 5TS38B, 
of December 15th, 1886, the check rowing, 
drilling and planting machine of Kay lor, 
666210, February 26th, 1866: the force 
feed seeding machine of Bam, 564,424, 
July 21st, 1886, the seeding machine of 
Mora, WT.010, March 24th, 1886, the Out 
ram pa tat, 068:288, of October lath, 1880, 
which provided fur separating the thrashed 
grain from the straw and disposing of the 
atnw by pneumatic means, No, 1774,121 
of December 29th, 1886, and 867,088 of 
March 24th, 1886, to Swenson, and 008,- 
1T1 of April 14th, 1880, to Griffin embody¬ 
ing the volute type of cotton prune, tha 
Baron cigarette machine patent. No. 00B,- 
41T; the patent 06&006 to Buns for cigar 
poUlat machine, *5 Wilson patent. MTr 

(Mtage and the Bt»; the- B te r nbar g pat- 
;a*t Of^farchnst. 1886, for obtaining am- 
monh» from waste lyes from beat root 
,MlMM* by nUacting *M lym to toean- 
• fegm ti oi frl praeM» of ***** tart ..-. 
a* peia* to GaBet, (MMb footing to 
% tew. MriflbatioO of waigt to* 

SS^SS mm*.*** 


B»iM )0 to listen for partition for use In 
buUdtogi. the GnauhleM patent, 007233, 
for traveling machine for setting railway 
tie plates, the "h*i ftuuaea stoker 
of Dodge, 060234, the coal or ora loading 
patent 068200, to HcMyler, the Lang pat¬ 
ent 000.727, for a coal tipple, the straw 
stacker patent 688,004, to landls, the 
Philips and Hunt patent 570280, for dis¬ 
til button of grain In a car, the truck Ud¬ 
der patent 868,800, to You us, the Kspp 
patent 670,668, for preventing the elec¬ 
trolysis of water In gas pipes by currents 
from power circuits, tha Tillman patent 
573,486, for safety system for electric rail 
ways, the tank flushing patents, 066,770 
and 066,771, to Kenney, the hydraulic 
press of Graves. 660411 , 500,883, to Hes¬ 
ton tor valve fur water distribution, the 
Richards patents, 600,947, 062.602. 668,681, 
for pedaling feature* of bicycles, the 
Sperry patents, 671/408 and 674,120, for 
electric railway brakes, the Interlocking 
of motor reversing and brake controlling 
switch patent 560,761, to Potter, the Ap¬ 
plegate patent 668220, for metal Insert 
cast In face of brake shoe, the Nobel pat 
ont 568,000, for ring sabots for projectiles 
to prevent hot gas from Injuring the gun 
The naval gun mount patent of Dashlell, 
No. 673.210, the disappearing gun patent, 
No. 656,420, of Buffington and Crosier, 
and 666,020 of Dawson, the Khbeto pat 
ent No- 5702*8. fur magaslno gun, the 
Bake well patent. 672,401, In which It U 
attempted to render dynamite uon seast 
live to the shock of a gun discharge by 
freeving It to make It suitable for a burst 
lug charge for shells, the Curtis steam 
turbine patent. No. 606,068, the Cautn pat 
ent, 604,008, for lubricator In which air 
pressure Is utilised to force the oil to the 
point of use, the lubricator patent, 666, 
074, to Tippett, lu which the oil la dis¬ 
placed by condensation of steam, the But 
ter lubricator patent, 664.608, the Hall 
aud Hspey Are lighter for Are engines. In 
which a vial of sulpburlo add is broken 
Into a box containing a mixture of potas¬ 
sium chlorate, sulphur, and sugar or the 
like, acetylene gas generator patents. In 
eluding Dickerson 683,781, Clark 660,730, 
Porter 602,811, and Bucher 508,273, the 
automatic glass bottle machine patent of 
Blue, 667,071, the Mather patent, 665,650, 
for the manufacture of Inlaid Uneoleum 
or floor cloth, patent to Laster, 662,014 
for repairing defective worn asphalt pave¬ 
ments, the Wotherill patent, 666,702, for 
the separation of metals of finely differ¬ 
ing magnetic susceptibilities, the Preston 
patent, 666,882, for the field ration maos 
kit used by the United States troops In 
the war with Spain, the bottle labeling 
machine of Kohl, 673,007, the can label 
lng machine potent of Pettee, No 560,324 
the box machino patents, 660,880, 600,067, 
and 667,610 to Loyens and Paulson, the 
match box shack making machine patent, 
6644)87, to Corkhlll, Jr , the Interlocking 
cell ease patent, 573247, to Williams, the 
Bonsack cigarette machine patent, 606, 
853, the Groube patent, 508,076, for fixing 
wires or threads In envelopes to asslsl In 
opening the same, the Boott patent, 658, 
424, for sasodating folding and deliver 
lng printed matter from a rotary press, 
the bed and eyllndot printing press of 
MleUe, 574207, the typewriting machine 
patents to Daugherty, 668485, and Wag 
tut 660245, the book typewriter patents 
td Fishsr, 600,625 and 588,027, *nd to 
Billott, 673,081, the power typewriter pat¬ 
ent to flelden, 657,289; the electrical type¬ 
writer patents to Davie, 550272 and 500,- 
673, and Cahill, 650,442: the Tlnmwsll pat¬ 
ent 562,438, for machine for sewing the 
month of a filled bag; the Gammon pat¬ 
ent, 555,478, for wtoln s for sewing sweat 
band Into a hat body, the Dees patent, 
655237, for log rawing machine, the 
Davidson patent 561,660, for towing ma 
Chine, the wood turning lathe patents to 
Topping, 572,726, and tOder and Kelly, 
668,488, the csJculatiw machine patent to 
Frit 568,021, patent mjOB to Hauls for 
tore register, toe weighing machine pat- 
tot 570203, to Btohudat to* on vwrl clar¬ 
inet patent 6702*7; to* Oewlee patent 
*684274, for ritettfl toe floor* ft aMps from 


bridge or idiot houae, the Gordon life- Notto for Inventor* 

saving patent 572,108, the screw propeller r ,. 

patents of Bray, 654231. and Hubbard, . , ***** 1 * h ‘- 

6734)77, the Obry patent 582235, for an- * B*™* 

tomatlc steering device embodying gyrte l" 0 T ', ' L ^ 

scopte mechanism, the Wernicke A Burr ^ ^ 

sr 


667,736, the all gloss show-csss patent 
Ml389, of Pollard, and the Hurlbut pst 
ent 583,084, for sanitary flushing pipe 
spittoon. 


spittoon. A Combined Bed, Chair and Table la 

One.—By an Ingenious arrangement of 
Legal Notto lasy tongs, and links of various lengths in 

ArtJd# oi Process Patent Rejected.- ~nneot.cn with platfonn actions, Theodor 
The Court of Appeals of the District of DausviUe, N Y in patent 

Columbia In the case of sr parte Griffith No 1.048.103 provide, a single article of 
has held that claims for a composite motel f “™ itMe w *“° h “ n •* * d J u - tod * «* v « “ 
article are unpatentable in view of appll- • utor * t * blc - a bod 

Mint's precess patent issued twelve yean A Megaphone Ear Dram - In latent 
prior to the flbng of the application for the No 1,045212 John B Oamph.ll of New 
article and in whloh prior patent is dls- York city presents an artificial .or drum 
closed "the very process by which tha having a megaphone arranged within It 
produot covered by these claims is initially and adapted to oonantrate sound waves 
produced " passing Into the drum Tbo smaller end 

Eagle Pencil Company Trade-mark Case of the megaphone la connected with the 
--In affirming the decision of the Com* toner end or apex of the drum, 
mlssioner of Patents mi re Kagio Pencil A New Arc-lamp Globe - The General 
Company, the Court of Appeals of the Electric Company, aa assignee of John T 
Dulrlnt of Columbia holds that a trade- H Dempster of Schenectady. in patent No 
mark for pen and pencil Udders consisting i >0 4fl,162 deecribes an aro-lamp globe oT 
of a crniumfercntisi band of red color con- oJidous material on whose Inner surfaco is 
trusting with a yellow or gilt color was applied a solidified layer of light-transmit- 
properly refused registration in view of tmg n^nous varnish which protects the 
llie prior registration of marks consisting of tfobu from direct contact with particle, 
circumferential band* of different oolors which have ohcmical affinity with it. 
applied to goods of tha same descriptive _ 

properties. The Biter Blltes —For preventing dogs 

„ _ . . . , _ , from worrying sheep, William Graham of 

Some New Court of Apperi. Hnle^- Cootah ^5^ Can . in a patent. No 
The Court of Appeals of the DiaUtet of , f040>177 . deB cT,be* a device ^h.ch has a 
Columbia fa(M prottiulg&tad under date of , mW Mwmrwl in nmpti ii tka 


,77 '-T , A A * !# 1,040.177, described a deviro whmh hu a 

Ldumbin h« promulgated under date of H melnher mmawl ^ u> ^ noM 

February 4th 1813, *>me rule, looking Om dog and a hook ,» rigidly secure to 
toward rodueing tho expense. «f app«ds ^ wfl , 

by a restrictionjtf the pvtoted reoords. The ^ h doglcy 

ru^e. also prov.de that .t shoU be perrnis- that n the sh«p steri 

able for counsel for the respective parties ^ronhewlll ^ tUo ring to pu^lhe 
subject to the approval of the Oommis- . , nom ^ 

sionor of Patents to agree upon a statement 

of the case setting forth the questions A Gasoline Engine Starter —Wehl, Jay, 

raised by appeal anil so much only of tbo of Chicago, HI , In a patent, No 1,052,826, 
evidonoo as may ho necessary to a decision shows a gasoline engine which is provided 
of such questions Thu new rule* are im- with a by-paaa oonduit around the usual 
portent to inventor* since they will result carbureter through which by-pass explosive 
m a material sa\ mg of expense in appealing fluid additional to that supplied through the 
from the Commissioner of Patents to the carbureter may be supplied to the eylinder 
Court or cylinders by the suction created in tiro 

An Anneal from the PUUnnlM Sanreme finder In starting the engine Thel.y-pans 
Coart.—The Supremo Court tf the United ^n^t l- P^vWod with a vaho which can 
States In the appeal from the Supreme °P enod at W,U ^ 

Court of the Philippine Islands in Ubeda v A Nnvri Ualon Bnlt—In patent No 
Z laid la has hold that one whose registered 1.057,602, Kirk H White of Oswego, N 
trade-mark is manifestly an imitation of Y , assignor of one half to Marshall 8. Ely, 
an earlier but unregistered trade-mark of New York city, is presented a union suit 
cannot restrain a third party from using which has about its nmldli portion a twin 
it and llial imposition on the publio is not a part elastic hand which extends around the 
good ground on which the plaintiff can garment with the part of tho buml at tiro 
oorae into court but it Is a very good front of the garment elastic In a horizontal 
ground for keeping hnn out. In the coarse direction and that part across tho back of 
of the derision Mr Justloo Holmes, who the garment elastio vrrtieallj, so that tho 
delivered the opinion of the Court, said elasticity at tho waist line is secured at the 
1 With or without right, the earlier trade- front of the garment and up and down at 
mark was in widespread use and well tiro back af the garment, as desired 
known, anil the obvious intent and neoee- Indicates Proximity or Icebergs at Sea.— 

sary effect of imitating it was to steal some la a patent, No 1,057,807, to Willard a 
of the good-will attaching to it and to de- Day of Baltimore, Md , is disclosed an ap- 
fraud tbo publio " paratus for indmating the proximity of 

Daslga Patent Sustained —In the case kwboigs, in which there is a flexible strip 
of Theodore W Foster 4 Bro Co v Til- having an exposed side and a prelected ddo 
den-Thurber Company, tiro Circuit Court together with means to direct the air to tho 
of Appeals, First Cirouit, Circuit Judges exposed side of tho strip and devices are 
Colt, Pu tnam and Dodge, decision by Jus- provided by whloh tho deflection of tiro 
tioe Dodge, has affirmed tiro decree of the * tri P *>y certain variations in tom|iereluro 
District Tourt and held that the clothe* operate to produce an alarm aud thus 
brush patented July 26th, 1010, No 40,- indicate the presonoo of an loeborg in tho 
780, is a proper subject for a design patent, vicinity 

also that a ]latent may be granted far a A Self-returning Stylos Groove for 
design although its ornamental character Gramophone Records.—A novel form of 
consists merely In a new and original shape gramophone record is shown in patent 
given to an article of manu'aoture In tiro No 1,046,850 to Cornelius Leonard Roth- 
Diatrict Court the patent was bold valid eudt of Walhoim, near Ascohn, Germany, 
and Infringed The decision of tbo Circuit in which the disk has a return groove aar- 
Court goes on to say that tiro record eon- riod across the turns of the record gmnvi 
tains evidence tending to show that clothes and connecting the ends of the record 
brushes of the patented design have beon groove so that when the stylus reechos the 
found acceptable in a trade where attrao- inner end of the record groove it will be 
tiveneas uf appearance is a matter of 1m- automatically returned to Its starting 
portanoe. The Dfartriot Court thought this point. The return groove is mined m a 
evidence sufficient for tiro oooohtrion that parabolic curve across the turns id the 
the design shows a patentable dogyee of raoord groove and in operation so king as 
artistic Invention “and we are of the rams tiro motor continues to work the record 
opinion." . will be repeated over and over 
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T HB Invention sad perfection of the 
gesoUn e motor and He appttentioo to 
the automobile and power boat dates back 
to tho Ugh speed gaaoUne engine of Oott 
Ueb Daimler aa shown at the hlstorte 
Maekay Bennett antomobUe race from 
Faria to Rordaau Europe fires Daimler 
fan credit for his work by remembering 
him aa the Father of the Antomob U e. 

The Introduction of the Daimler motor 
opened up aa entirely new market for the 
lighter oils, gasoline and naphtha which 
de reloped within the abort period of ten 
years Into larger proportions than the 
most optimistic oil men erer dreamed of 
Coder these conditions the Inexorable law 
of supply and demand brought about a 
price Ievol for the volatile distillates far 
In excess of former values. 

For nearly half a century price ad 
ranees were extremely moderate aa the 
fluctuating market quotations of gasoline 
were ordinarily within narrow limits An 
approximate general statement would be 
that the mean lncreese in price barring 
fluctuations was about one mill per an 
num per gallon—equalling one cent per 
decade The total sum of these price In 
crements had Ir ught gasoline from say 
6 cents up to 10 cents per galUm In tank 
car lota at the dose of 1011 
But last year an unparalleled Increase 
of 0 cents raised the wholesale price to 
18 cents per gallon at the close of the 
year in 1012 the wholesale price there 


1 urthermore it should be noted that 
the low coat gasoline of the early days 
varied In gravity from TO dag to 70 deg 
Bating averaging 72 degrees or 7J de¬ 
grees while the gasoline now marketed 
Is about 10 degrees lower This 03 de¬ 
grees or 04 degrees product was formerly 
sold under the trade name of bensiue 

T nlted States Government reports show 
that the advancing price of gaaoUne la 
due solely to lnevmslble laws of supply 
and demand. Mo corporation or ct mblna 
Hon of corporations Is responsible for the 
fact that demand has overtaken produc 
Hon and that further Increases In prices 
are now Impending 

American gasoline and naphtha were 
formerly ol Ulned h lely fr m high grade 
paralllne crudes of Pennsylvania and 
Ohio Theoe are I he most valuable olla 
In the w rid and highest grade Pennsyl 
vanla crude now BLtoally brings the same 



- North East 

Electric Starting and Lighting System 

for three ytnn has been solv ng problem! whom portancehas 
never been folly appree sted nt I now 

Lari year the only quest ooi asked were — 

W U t really crank the eng net 
How fait wTI tsj ntl e engine f 
There are a number nf self starters now that w U crank 
most engines but — 


A North East System for Your New Car 

The North East 
Electric Company jT, /: 


q A HOME MADE 100 MILE WIRELESS TELEGRAPH SET 


PATTIBK LSTTIRS AND VJOUBB* wane t,dU cn,de now “-‘"ally brings the same 
StSL ST * gJ& SSSg prtc* 1 »" reOned kerosene In bulk 
BwKSTkera7fcSHT *««.Offl But unfort ui itely Pennsylvania produc 
snanssAsansis lion has falls i from d3 000000 barrels In 

ooMBlH i cn Hens y rs twqsm sag Sot 1H01 t about 0000000 barrels at the 

SSsSw j^tSTmSijg^aaSssa^sSStoll. 1 resent time However at present price* 
nsjl^m pirn uBP*rJ!*■ even this decreased production represents 
^ iver $18 000 000 

INOU1BV pat 'j't'uv ° hl **** decre *® e<1 *” prodoction from 

IN QUIRY COLUMN _ 24,000000 barrels In 1806 to less than B 

« rH!S OOLPMW aanpgTXT 000000 barrels during the year last past 
So omw i re o rty j fjjj Agali the xeolth production of our own 

Ey*.rf°3TL**”* Htgte of iDdlsna was In 11XH—over 11 

OOOJOOO berrels—but the present yield 
JtSi VSSfUw it? ^ **" T* n • how ’ * ahrlnkage of nearly 60 per cent 

Mews a Co iso from m a xim um 

_— .. - . - , _ ~. 7 1Jn itad States Geological Survey 

frUSr&Z trr in TiSi^Vg^ rr^ 1 & Rotas that the general decline In pwdoe- 
*0 *s Ms* SnHiid si tlon would doubtless have been much 

WT * JHaMps < gwl greater but for the effort U apply laws of 

gagjfg RgT ™**»» dnJfcKwHeenJfiI» tf PP 1 7 *°d demand by Increases of prices. 

Mm« mTsmi w ___. _ Prices advanced so greatly daring the 

fig ■*** w as to stimulate drilling even In the 

,MW » isa Tsw wm wTS a— oU New York and PcMeyivanla pools, 

j.jey and k checked the decline. Formerly this 

«SSeri.«M -nmtrTf n Pta° has not bc«i so eaec-fal In the 
MSSUMKseKn&nlSnBm^* mid-continent Hold also it decked the <te- 
*$&&!&&% JM «8. .N | w i *■* ettne w that the product Win com within 
wasWwtere B iia li s"" tmwT 4^00000 barrels of the mudmnm outpat" 
MriBEtt/feSffsaGaatfa, * J "° bas fallen off one third 

-— __ from her highest prodoetioa of Ira years 

j|wTK% .VSa w w Pr * 1 ^ age. and the only new Md ta sight ta 

VririaWmiww TaaCfce ta MeUoo width has grown 
arSAg*£#if*»J ^«K .e r*» Wkwgg I from nothing three yean affmto MOOOOO 
iau 

***1 Alwrt the only borne M* got showing 
..J MlPkffs fk MfeW fe efl output ere la ChJfemsa and 

’ * OUahome Thm flttha od the Mai yield 






In our laboratones today it is a simple 

matter to take pure, young, lusty rubber—direct 

_ from the trees of the tropics 

—and put it through a pro¬ 
cess that toughens it for road 
wear and yet rctuns an 
abundance of elasticity and 
life. 

Thousands of these 

Vitalized Rubber Tires have 
been put to every severe test 
possible and they have delivered the “More 
Mileage” you have demanded 

In addition you will enjoy the advan¬ 
tages of the Perfect 3-point Rim Contact, also the 
No-Pinch Safety Flap for inner tube protection 

So thu time buy Diamond Vitalised Rubber Turn— 
you can get them to fit your nna 
at any of the 
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Boston Garter 


« — - ■■ MS*0m 

now wearing WM Rubber 

“The Benton" W Bunon Qwp 

HOLDS YOUR SOCK 
SMOOTH AS YOUR SKIN 

Afl gyles of Beaton Garter 
Lula, 25c everywhere Silk. 50c 

OBORGE FROST CO, Makers, BOSTON 



than the products of fractional distills 

tlOtta 

The fifth and laat mean* of Increasing 
the available gasoline supply la by low¬ 
ering lta Bonn* gravity. It la probable 
that the specific gravity of commercial 
gasoline will be dropped another notch by 
neat summer Much of the llqulnod-gaa 
gaaollne la used for blending with beerier 
distillates, and it naturally requires other 
than gravity testa to determine the char 
acterlstics of such blended gasolines. 

With the exception of Importation theee 
various methods of augmenting the avail¬ 
able quantity of gasollue are now in active 
operation, and every Increase in price la 
a stimulus to additional output 

This brief review of market condition* 
shows that the problem of an adequate 
supply greatly overshadows the col la Ural 
problem of the Increasing coat of gaso¬ 
line. 

Fortunately we have two alternative 
liquid fuels Immediately obtainable. Alco¬ 
hol and keroaene oil offer an ample sai>- 
ply of satisfactory fuel to the power- 
driven vehicle. We need not discuss alco¬ 
hol at this time, further than to point out 
that it la a very good fuel and cun be 
used advantageously If gasoline advances 
to 20 or 28 cents wholesale In fact there 
la no valid reason why alcohol should not 
be used to-day 111 care selling sround 
*0,000. Of course, special engines with 
appropriate compression nrs required, ft* 
gasoline engines are not adapted for 
alcohol. 

Predictions heretofore made In regard 
to denatured alcohol as a fuel huve not 
yet materialised Nevertheless, it Is prob¬ 
able that alcohol alone could bold down 
the price level of gasoline from advancing 
appreciably beyond 28 cents to 30 cents 


other It Is the fuel of the future and 
the fuel of to-day In comm risen with 
gasollue or alcohol It Is much cheaper 
safe, better adapted for shipment, more 
uniform In quality, more highly conoen 
tinted, more powerful, and above all, 
more abundant In all localities. 

Even In tbo far distant future, when 


'•yirptr* rtf* * ***** 
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“Gee! I’m Glad I Have On B. V. D.’’ 

T hat’s what the coo], comfortable, toafed man is thinking, 
while the cross, comfortless, coatless ones are eyeing him 
enviously Don’t you be caught without B V D when 
warm days “put you on the gnddle.’ B. V D. weather is here — 
B V D is sold everywhere 

To get genuine B V D. get a good look at the 
label On every B V D undergarment is sewed 
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ommerclal popularity than either tho gas 
r the gasoline euglne 
In former days the oil engine was heav 
h> fc-nsjcupped by rbe high price of both 
id refined oil Gasoline was then 
aluct selling at S cents or even 
it the lapse of time has completely 
the market relations of gasoline 


_ t than gasoline. luDcIO 

Kkiw U in [From «» oddret* delivered by John A D’lJ 
« * ^ Beoar before the Society of Automobile DUUU 

COmtOrt— Engineer* (Indiana Section ) at the Clap M 
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moving the aqueous sotudea from the eon- - 
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Hie Power of Silent Service 


Trebo Kapler Oktttro Nnua Fruktk 
Prkwtiay urmdUi VOka ul Ointe| 
Heracbel Dalton Wr Humphry Diry Dir 
win Keirtn ud tlunll 
Thf iNrurr n» Annul* By W T* 
Pyrrnft Zoolngteal Department of the 
Bntinh Muaeura Fellow of (be Zoologi¬ 
cal Bounty of London etc With M 
pletoa and numeral* ftldetrition* in the 
text New York Henry Halt ft Co, 
1013 

White purely ■ daerlptln work «d wri t ten 
mtlrrir lion* eor**lcal Ha* Mr Prrnfti 
volume wOl be md chledjr by the uut«r 


Friction Disk Drill 


If the crowd on the stock ex¬ 
change kept quiet and let one man 
talk that man could be heard in 
every comer of the room But the 
shouting members produce a com¬ 
posite of sound so that no one 
tradei is understood except by i 
small group around a particular 
trading post 

If everyone were able to shout 
twice as loud the result would be 
only a greater noise, and less 
intelligible 

For communication to be univer¬ 
sal there must be silent transmission 
In a noisy stock exchange where 
the voice unaided cannot be under¬ 
stood across the room there are 
hundreds of telephoneb which carry 
speech half way across the continent 


The telephone converts the spok¬ 
en words into silent electrical 
impulses. 

In a single Bell telephone cable, 
a hundred conversations can be 
earned side by side without inter¬ 
ference and then distributed to as 
many different cities and towns 
throughout the land Each conver¬ 
sation is led through a system of 
wire pathways to its proper desti¬ 
nation and whispers its message 
into a waiting ear 

Silent transmission and the inter¬ 
connecting lines of the Bell System 
are indispensable for universal tele¬ 
phone service 

Without such service, our cities 
would be slow of speech and the 
States would be less closely knit 
together 


ViftaNUAHNkN (The Aleotnoal Auxil¬ 
iary InatallaUuni of Hallway* ) A guide 
for the mil taught atudeot of the tele- 

te ) telegraph and eteotnoal signal “ 
latmim of railway* By R Bailor. 

A Branch and O Wear Third revised 
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■B A* ran lord dealer for n or 
any other MD DXVH.” tool 
W* make enr 1000 iBOcrem 
; MSB tool* for mechanics. 

■ 5 ■ If you want to m a ample md 

■ | ■ u* SO c*M* and one pair only will 

1 ■ ■ ■ he mm you postpaid 

i I DXBT H_ft HKMO i W AY^CO 

1 ^tGROBET'' 

, #pgg ywiss FILES 

■ * .l—Papd other Meteckn 

1 Tool. arc ihown In “THE TOOL 
I MONGER’*—rii 402 page*, and will be 
I mailed oo receipt of I cent* in «amp. 

MONTGOMERY & CO. 


American Telephone and Telegraph Company 
And Associated Companies 

Every Bell Telephone im the Center of the System 


nneinta the f und a men t a l principle* of tecutritr 
and maaneUan Tha aronod section h devoted to 
the ulrwraph the third to electrical railway dg 
nate the fourth to triepbonr and the fifth to tbo 
aeoeral manipulation of the Tartoue tonne at ap- 

dtaordera and breakdown! which an apt to occur 
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Are These Things There? 


By R. F. Olds , Designer 


In buying a car in 1913 here are 
some things to look for. By them 
judge how the car is built, how up- 
to-date it is. 

And judge by them if the maker 
gives you the very best he knows. 


Outer Features 

Note if the car has left¬ 
side drive, like the leading 


? art vast margin of safety— 
0 per cent overcapacity 
Each engine gets live long 


cars today Does the driver tc® 18 And each, after test- 
sit close to the cars he passes, > n K» > 8 taken apart and m- 
or on the farther side? spected 

HaB the car electric set- » you seek a durable car, 


sit close to the cars he passes, 
or on the farther side ? 

Has the car electric set- 
in dash lights, or the old, 
projecting lamps? 

Is it under-tired or over¬ 
tired? That makes an en¬ 
ormous difference in your 
tire upkeep 

Is one front door blocked 
up by levers ? Or do levers 
block the passage between 
the two front seats? If so, 
the driver half the time 
must enter from the street 
Is the upholstering genu¬ 
ine leather? Is the filling 
the best curled hair? Does 
the finish bhow the hnal 
touch in every part and 
detail ? 

Inner Features 

How many Timken bear¬ 
ings has the tar ? They cost 
five times what common 
ball bearings cost 
In Rco the Fifth there 
are 15 roller bearings, 11 of 
which are Tunkens 

In Reo the Fifth there 
are 190 drop forgings, used 
to avoid the nsk of Haws 
The steel is made to form¬ 
ula It is analyzed twice to 
prove its correctness 

The gears are tested in a 
50-ton crushing machine 
The springs are tested for 
100,000 vibrations 
We use a $75 magneto, 
a doubly-heated carburetor, 
a smokeless oiling system, 
big, strong brakes 

We give to each driving 


level best. In the years to 
come, you men who get 
them will realize why I do 
this 

It means slow, careful 
building It means endless 
inspection It means grind¬ 
ing parts over and over It 
means doing in a $1,095 car 
what users expect, and what 
makers must give, in a 
$4,000 car. 

Where I Save 

Such a car at such a pme 
is made possible in this way. 

We have a model factory, 
so finely equipped that en¬ 
gineers from everywhere 


a trouble-proof car, and low come here to inspect it 
cost of upkeep, these are Here we build the entire 
points to consider car by the most efficient 

Skimping 1. Now t|m enore hcto[y 

Unpopular « devoted to a single model 


Skimping It Now 
Unpopular 

Many a car has gone into 
obscurity because the maker 


Every machine, tool and 
mechanic is adapted to its 
production. We save in this 
way about 20 per cent un¬ 
der what it would cost to 
build two or three models. 

Thus we give vou a car, 
built as we describe, at this 
matchless price 

The Demand 

Our output is limited to 
50 cars daily, so cars are 
never rushed Last April 
and May the demand for 
our cars ran five times our 
factory output 

We have worked all win¬ 
ter, at fullest capacity, to 
avoid that condition this 
spring. But a shortage is 
inevitable. If you want 
spring delivery on Reo the 
Fifth, please see your dealer 
now 


I go to the other extreme 

in these days—after 26 years In Reo the Fifth you find 

of car building I spend about a one-rod control And that 
$200 per car for features un- rod is out of the way—be- 


Our Unique Control 


$200 per car for features un¬ 
usual in this type of car 


In Reo the Fifth you find No other 1913 car has 
a one-rod control And that this form of center control 
rod is out of the way—be- And a cal' - without it will 


tween the two front seats 


Men who buy my cars All the gear shifting is 
expect it They expect low done by moving this rod 


cost of upkeep, freedom 
from trouble They expect 
a five-year-old car to run as 
well as new 

I have built such cars for 
legions of men And every 


only three inches in each 
of four directions. It is as 
simple as moving the spark 
lever 

Both brakes are operated 
by foot pedals. So there are 


Reo the Fifth which goes no levers, side or center, 

out this year marks my The driver’s way is clear. 


seem inconvenient when 
you see what this form 
means. < 

This control rod comes 
at the driver’s right hand, 
for the car has left-side 
dnve. 

A tbatoaad dealer. handle 
Reo tba Fifth. Write for ow 
catalog and w» wffl dfcnaet yon 


th* Fifth 





R. M. Owen & Co. Reo Motor Car Co* Lansing. Mich. 


Ctmuikm Factory, Sc CatWrtate, Oat 
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Thr purpose of this journal U to record accurately, 
•imply, uni interuslinyty, tin world's progress in scion- 
Uflt knowledge and industrial achievement 

Shall We Retard, Divert, or Confine Our 
Flood Waters? 

E lf II xlm* inir Itwuo of Muj 1rd In which we 
devoted cuiwldi ruble «|«ni In the control of I he 
Mlsslssliqil Itiver, the Editor of the StisinTivio 
Auichkan Ilmn lieeii receiving <|nuiitllleH of lei ft rs on 
twin UlOHt ImiHirlunt subject, will* It was to be expected 
vvhm we reflect Hint tile drainage nrea of the Missis 
slppl system Involves iiIhiiiI two flfthH of tho country 
However whllt mini} of the letters bate beeu highly 
appreciative, others hate called ua to account for chain 
ploulng the let im system ami for not favoring thb« or 
that bill Ini reduced la fore Congress. 7 ho Editor bna 
a collection of tlieae hilla before him Alaiut a doneti 
ham hetll Introduced before the present awlou, moat 
of them howetir Isdug of little luuairlauce for tho 
renwiii Hint the) cull for local appropriations. 

Hut tin lairlh ular hill wlibli hna figured con 
splcilonsly In nuwl of (he lettiru la one llmt won Intro¬ 
duced b> Si nntor Nettluuda before the laat session of 
( ougrem This provides for Hu creation of a Hoard 
of lllter ltegulntlmi, tin ali|iro|irhtllou of flfly mil 
lion dollars nnnunll) for till jenr* to la* used hi over 
coming the flood* of the Mlsslssliipl nud the Sacra 
meulo and Son JimiiuIii rlterx. and for owq* ration 


climlltlea and local ogtiKlcM 


like seven tboureod aqnara mi lea and would barn to 
be excavated to a depth of fifteen feet In order to take 
cure of the water (hat rime above the normal banka of 
the river Thin would Involve an excavation nearly 
five hundred time* aa great aa that of the Panama Canal. 

The Ktimnrtc Amricah believe* In reforestation. 
Our woodlands ought to be extended The Umber la 
tiedly needed We favor the construction of artificial 
reservoirs wherever possible With the luereaslng de¬ 
mands on onr steadily diminishing coal supply, we shall 
have to turn to hydro-electric development We favor 
swamp reclamation and the building of drainage and 
Irrigation systems where needed But what has all 
this to do with the control of the Mississippi? We can¬ 
not encourage the false hope that any of these schemes, 
taken slugly or collectively, will have any material 
effect on tho enormous torrents of water which pour 
down the Mbadsaippl Valley 

A hill was Introduced before the House of Hepreseu- 
latlves a few weeks ago, which purports to proilde an 
enUrely new solution of (he Mississippi problem. It 
calla for Ihe purchase by the Government of a strip of 
territory leu miles wide running parallel In the Mis¬ 
sissippi to Ihe west, tills atrip to bo extended eventually 
front the (lulf to Cairo, 111 Along each edge of this 
ton mile atrip a levee Is to be built and Into the chan¬ 
nel thus formed, the flood waters of the Mississippi are 
to be diverted, providing them with a new outlet to the 
Oulf The Idea le fur from new Thirty years ago 
the outlet system of the control of the Mississippi waa 
widely discussed- and condemned largely because of the 
fear that the Mlssbwliqil might take the notion to 
change lt» course completely and leu ring the cities 
•tlong Its Isinka high and dry It was promised at that 
time to connect the Mlselsslppl with the Atcbnfalaya 
Hirer and allow this to take off tho surplus waters. 
The fear of such a sudden diversion of the main chan 
Del on the Mississippi led to the construction of 
ground sills 111 tlie Alchafalaya at various Inter 
vnls. These consisted of large willow mats weighted 
with stouea and sunk to the bottom the Idea 
Mu* (hat they would retard auy scouring that 
might result fmut the Increased volume of water i*mr 
lng down the Alehafalayn This done It was eou 
sldered safe to let the overflow of Hih Mississippi run 
Into the Ah ImfUlayit which It dues at Ihe present time 
The ground sills are still In plnce and they have suc¬ 
cessfully preveuted tho Alchafalaya from being scoured 
out to sueb a depth as to change the course of the 
Mississippi 

It is the purpose of tho present bill before Congress 
to provide an Atehafntnya leu miles wide, so that the 
Mlssbud]t|it Hirer could never rise to nnythlng like lta 
present flood levels, hut the promoters of this bill do not 
seem to realise that a channel such as rbts would dll 
with sediment, If the current were not swift enough 
'on down to tho Gulf and If 
enough might not the river 
li and run down the new channel 
ve Mississippi problem would not 



eepllnn to certain |»mi ImIoiir III the hill which although 
made In phk| fulth, Oiarly liidlcnte that tlu> framer 
of ilit hill laid no ndeqiuiU coivciptloii of the vnstuess 
of the subject he waa den I lug with 

Col Townsends pnper, published In the H< ichtific 
Vmkukan Sipiiemfst of May trd discussed this mat 
l«r at length lie showed tluit In ordt r to hold back 
live hundred thousand cubic feet of water per second 
11 would Is* nccessnn to reforest o territory equal to 
one sixth of the uren of tlie l idled Slates. Further 
mure It would take a hundred years for Huch a foreat 
to grow and shed enough leaves to form the spongy 
humus iieeessiirv to retain this amount of moisture 
Tin* reservoir Idea put forth In the hill Is also Imsed 
■ ni n isipuliir misconception of the vas! amount of water 
tlml nows down the Mlsslssliqil system It Is usually 
cimli mled Hint the row rvolrs could he made to pay for 
llumstlves owing to Ihe amount of hydro-electric pow 
If thill could Is Mia ruled by the use of their water*. 
Hut In I.rdir In uhtiiln u working head such reservoir* 
would him 1|. In placed near tin hemlwntera of the 
rivers and tributaries when they would be of Uttlq 
service In taking can of the floods on the lower 
reaches. It has lieeu demons!rnlwl conclusively llmt 
a reservoir will only regulnte the flow of Hie river In 
Its Immediate vicinity, hut will have very little effort 
on points a hundred miles or so farther dowu stream 
Col Townsend bos shown that If n r eser v o ir wore 
placed near Cairo, 111, It would hare to cover something 


ii nave over tno present system, in whlen large areaa 
are occmdoually flooded? Why not condemn the yn*e- 
eut flooded nrea* and lie done with UT However hasn't 
Ibc levee system already vindicated Itself? This year 
there have lieen only two serious breaks, one at Meyers- 
vllle Mis*., and tlie olher nenr Lake Hf John Loubd 
ana But the rest of the hundreds of miles of levees 
stood up well. Apparently to coutrol I ho lower Mis 
slsslppl It 1* merely necessary to make our levees high 
it and stronger The fear that the tml of the river 1* 
l**lng raised by the levees is groundin'*. It has I wen 
conclusively (aoven, nut only In the Investigation of the 
Mississippi Htver, but In that of mauy rivers abroad, 
that levees do not tend to raise the Igsl of the river 
to any aptireelalile extent Tlie Misstsslinrf Klver bed 
U estimated to he one tenth of a foot higher this year 
than it was a hundred years ago. Tho preseut high- 
water rending* merely indicate that the levees are do¬ 
ing their work better by eon fining the river to its 
course, and we mart continue to build them stronger 
nnd higher until they are callable of taldng care of 
the maximum flood. Any other form of control la 
boprierely Inadequate. 

Personal Error tad Efficiency EagtaiMriRff 

I T la the part of the acton rifle man to discover the 
trutha of nature. But aa there la nothing abeoluta, 
all hla obeerrations are aeeeaaarily more or leas 
vitiated by errors. It is not enough for him to reduce 
these error* to * minimum, lie must a wore himself 
that be knows their nature, the order of their magni¬ 
tude, and their Infloeoce upon the cnacltwiou *&fi 
operation* which he bean upon U* observation* All 
then point* have received due attention, and a fairly 


complete “thoary of *rre*V thus developed teem* part 
of tha atock-lu-trade ot'avert VMkar la the Meet 
adenose. 

But adentlOc observation and mahlpulattau 1* merely 
a refinement of common every-day praotioe, and areom 
of observation and of operation play an important 
rfllo in our dally parasite also. How much a man'a 
earning capacity and even life depend* upon the perfect 
working of hia aeaoe* and limbs la often not res Used by 
him until age, lllnuaa or accident baa Impaired it Not 
only la there such a qualitative relation between a 
man'a physical and mental well-being and hla renting 
power, but accident and Ufa Insurance companies, a* 
well aa courts In deciding actions for penman I Injury, 
find themselves confronted with the problem of estab¬ 
lishing aotne quantitative estimate, however crude, of 
the value of a man’a organa, their Influence upon hla 
earning capacity ur "efficiency " 

It would be a imor policy that should take note only 
of the value of lost faculties. To the efficiency engi¬ 
neer more than to auy other person we owe it that our 
attention has been drawn to what might be termed 
“false motions,” L *., errors of operations, and their 
Influence upon the efficiency of the industrial worker 
under normal conditions. And not merely qualitative, 
but quantitative studies, made with watch and camera, 
havo furnished ua a truly scientific groundwork On 
which to base Improved manufacturing methods, to 
secure greatly Increased efficiency It la sometimes 
falsely suiqwsed that the additional output thus har¬ 
vested la the result of Increased pressure placed upon 
the worker If Instance* uf this kind have occurred, 
they are contrary to the purpose which the originator* 
of the movement for increased efficiency had in view: 
the output Is to be Increased, not by Increasing the pres¬ 
sure of work, but by decreasing the resist a nee, by elim¬ 
inating waste In* lust motion and misplaced energy 
Huch Increase lu the output mast result on the whole 
In a gain to the entire community, perhaps not always 
In a gain evenly distributed among all members of a 
community, but ncverthclesa. In a gain to all 

The International Magnetic Survey 

S EVERAL features of the remarkable work car¬ 
ried on li) the Deportment of Terrestrial Mag¬ 
netism of the Carnegie Institution—as, for ex¬ 
ample, the construction and the cruises of the non mag¬ 
netic yacht "Carnegie"—havo attracted general atten¬ 
tion, and have lieen extensively written up In the popu¬ 
lar as well ns the scientific press. On the other hand, 
persona who uelually have occasion to use magnetic 
data, for either scientific or practical purpose*, have 
lieen wondering how soon tho lusHtuHon In question 
would put the results of Us vast undertaking into ste 
tlstlcnl or cartographical form for the benefit of the 
world 

There has now been published the first 
■erics under the general title Researches 
part Brent of Terrestrial Magnetism,” in w 
result* of Ihe deportnieut s work will be collected as 
Tho Initial volume la entitled “Lnud 
Irion*. lDUD-lOlfi" and Is Carnegie 
nllon No. 1711. Future volumes will 
n of tlie work on land subsequent to 
-1 of the ' Galilee,' HWefts ami the 


there publications will deal chiefly with terrestrial mag¬ 
netism, they will also contain occasional memoirs on 
atmospheric electricity and other subsidiary subject*. 

The Department of Research in Terrestrial Magne¬ 
tism—lo give It Its fall title—was founded Vprll 1st, 
IBM, Its principal object bring to secure data for a 
general magnetic survey of the globe. I nder this gen 
era! heed Its work la twofold comprising the corral* 
(ton and consolidation uf the national and local meg 
node survey* already under way in rariou* parts of 
the world, and the elocution by eh* department Itself 
of magnetic aurveya where non* have baen undertaken. 
The latter part of the programme involve* a good deal 
of downright exploration in llttteknow n lead* and 
over untra veled aeon. The return* now before w, which 
deals entirely with observation* mad* on land, ia Illus¬ 
trated with photograph*, a to ne d ! *g in local color, 
■bowing field station* all the way “from China to Peru.” 
rt ahould be explained that such photograph* are not 
merely ornamental, but serve tha practlqsl purpore at 
identifying the exact location of the ■terions, no that 
they may be reoccupted at any futon tin* Sor tbfr 
ptnpw* of me king cooperative ibeervatloBs. So In* 
interesting than there photograph* an the narrative* 
of the Journey* mode by tha various ohrervera; often 
bristling with adventure. Of cow**, the aafagtentlal 
part of the rotmre la tb* tabdadoo of tb* observation*. 

A full ecconnt le given at tha inetremeotai equip¬ 
ment and method* of reduction. It to exptalaed that 
tha pnbUoariou of tea rewrite -oontateed ia lft« Vrmm: 
and sa hre qo on t volu mes h as bare daU/afi fay tit* ma£ftr r 
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Bfaetridtr 

The BmMmI Bxytr * Item* ter Mint hare just 
hart published by the Bureau o£ Forrigu and Domestic 
Ownmsroe. They show a remarkable inereaM ov«r the 
figures hr Marsh. 1912. The total to the month this 
year «u $2,489,374, whereas to the corresponding 
month laat year the total ahipmenta amount to 81,833,- 
080. The total to nine months ending with March la 
•19(848,060 aa agalnat $14,873^88 laat year 

Charglag Stattaaa to Electric Vaklde*.—The New 
York Elec trio Vehicle Association baa jost tewed a hand¬ 
book to the naen of electric automobiles. It oontaina a 
lilt of charging atatloru In the city of New York, on Long 
Island, up the State aa far aa Hudson, oaat aa far aa New 
Haven, west aa to aa Eaaton and aouth to Philadelphia, 
and Atlantic City The handbook alio oontaina a chap¬ 
ter on the care of both lead and nickel-iron batteries 
The Largaat Tmrbo-generator In the World la being 
built to the Commonwealth Edison Company of Chi¬ 
cago, by the General Eleotrio Company It la of the 
horiaontal turbine typo and will generate 30,000 kilo¬ 
watts. The overall length of the machine will bo 00.5 
feet and it will be 18 feet 4 inches wide by 14 feet high 
It will run at 1,600 revolutions per minute The gen¬ 
erator will bo a 26-oyole, 3-phaso machine with two poles, 
and the output will be 1,925 amperes per phase with a 
voltage of 0,000. The total weight of the turbine and 
generator combined will be about a million pounds. 

Wire leu In Canada. -At Lo Paa, Manitolia, the south¬ 
ern terminus of the Hudson Bay railway, there will soon 
be eroetod the second largest wireless station In Canada. 
It will include four 260-foot steel towers and will cost 
about 8100,000 Plana are under discussion for ustalv- 
lishing several wireless stations in the far Northwest, 
via., from Athabasca landing up the Maekonele River to 
Henohel Island, in the Aretio Ocean, and from there to 
Rampart House, in the Yukon. Such stations would lie 
valuable for seivntiflo purposes, especially for collecting 
meteorological reports, and would also be serviceable to 
the Northwest mounted police 
Non-abaorbent Slot Insolation in Motors.—A motor 
used in tropical climates is apt to develop defoots which 
do not appear under other conditions, for the reason that 
It Is subjected to high temperatures and a great deal of 
moisture It has been found that the absorbent insula¬ 
tion used In the slots in stators is responsible for a good 
deal of trouble Where this weakness lias developed tlie 
motors have been rewound with ml oar I to insulation and 
this has cured tho trouble A similar condition of affairs 
might result even in temperate zones, where the motor 
is situated in a damp place subject to high temperatures. 
In such position it is advisable to use a non-absorbent 
■lot Insulation 

Indirect Street Lighting.—Wo have been taught to 
appreciate the advantages of indireot, dlreot-lndiroot 
and semi-direct lighting over the dauluig illumination 
and Injurious glare of naked lamps nut so far these Im¬ 
provements have boon applied only to interior lighting 
Our stroots are still lighted by direct Illumination 
Could not indireot lighting bo employed hero too? It 
certainly would lie preferable to have a street lighted 
throughout its length by a soft evenly distributed light 
in place of tho present system of bright spots with Jet- 
black spaces intervening At a recent meeting of the 
Illuminating Engineering Society of Great Britain, J 
Daroh suggested that streets could be Illuminated in 
this way by ousting the light against housefronts from 
wbloh It would be reflected to the street again In this 
way the (dare of tho lamp would bo overcome Objec¬ 
tions to suoli a system immediately preaont themselves. 
It would be difficult to place tho lamps In such a way that 
tbs glare would not bo objectionable to the occupants 
of the building while using at the same time a reflect¬ 
ing area sufficiently large to provide efficient illu¬ 
mination. 

PUtlnnas Terminals tor Qvartx-tsbs Mercary-art 
Lamps,—In ardor to obtain higher efficiency and bettor 
light values from mercury arc lamps. It has been tho 
practioO to substitute quarts tubes for glass, and to oper¬ 
ate the lamps at higher voltages and consequently higher 
tempera lures. One of the principal difficulties en¬ 

countered has been that of seeling In the terminals of the 
lamps. The co-efficient of expansion of quarto is 05 
X10* and that at platinum is 9X10"* This great 
diffsnmoo of expansion has made it necessary to employ 
some other metal Now tungsten with a oo-effloient 
expansion of 8.6X19* is being used. The difference of 
tbs oo-effleient expansion is such that the tungsten can 
not be seated directly in the quarto, but Instead is sealed 
la a boro-sflteat* glass at the same so-effleient of expan¬ 
ded and at a high melting point, while between this seal 
and ths quarts tubes a number of glasses of varying co¬ 
efficient at rtpandon are used, providing what la known 
aaa H gnulattasaL n It has been suggested that this method 
of iatrodoatag clsetrodss into a balb could also bs used in 
dojkmetfon trftfc ordinary ineaadeeoent temps. If so, it 
, w^wureteily reduce the heavy demands of the ctoo- 
iMLMhffiifto on Urn expend to and vmkm metal 


The WBard Gibbs Medal Presented to Dr L. H. 
Baekeland.—On Friday, May 16th, the Willard Gibbs 
medal was presented to Ur L. H. Baekeland by the 
Chicago Section of the American Chemical Society 
A Magicians’ Club has been founded in London and 
has just opened Its clubhouse Tho membership com¬ 
prises more than 200 professional and amateur conjurers. 
The clubhouse will include a musoum of nmgio a library 
of some 600 technical works on conjuring, and an experi¬ 
mental room with appliances for making new trtoks 
The Tim# Service ef the U 8. Naval Observatory has 
become much more generally useful than heretofore 
through its transmission by radio-telegraphy, especially 
since tho opening of the great wireless station at Arling¬ 
ton The noon signal has been transmitted by radio- 
tolegraphy to ships at sea sinoe January, 1905, and it Is 
believed that this observatory was the first by over two 
years to have Its time regularly transmitted in thu way 
The utility of tho service on land is illustrated by the 
fact that tbouFsunds of jewelers are receiving or arranging 
to receive their time from the radio signals 
The New Ministry ef Agriculture sad Forestry under 
the Chinese Republic will be extensively officered by 
young Chinamen who received their technical education 
In the United States Lai Kuoi Liang, a 1908 graduate 
of the Massachusetts Agricultural College, has been ap¬ 
pointed vloe minister of agriculture and has begun tho 
issue of the Chinese Agriculture Journal K L Hsieh, a 
1909 graduate of the samo institution, has charge of the 
translation of foreign agricultural literature into f hlneso 
for this ministry, while H Jen, a classmate of Mr 
Hutch, is director of the agricultural experiment station 
at Mukden, Manchuria. 

Cell close from Asparegsa.—The American onniul at 
Hamburg lias ruixirtod the details of the process In¬ 
vented by Prof Otto Relnke for the roeovi ry of cellulose 
from asparagus waste (from canning factories) and from 
the asparagus stalks that mature after the edible crop baa 
been gathered Heretofore those reeiduis have been 
practically worthless except as fertilizers, ss they have 
but little nnlriLivu value when used as fodder, nud at¬ 
tempts to utilise them in making ooarm pa|sir or packing 
material have not resulted satisfactorily After under¬ 
going a comparatively simple mechanical anil chemical 
treatment they yield a beautiful pure cellulosu, which 
may be used for bandages, blasting material, paper, 
tissues, fine fell, cardboard, etc 

A France-BritUk Scientific Congress —Special in¬ 
terest attaches to next year's meeting uf tho Association 
Franpalse pour l’Avancement dcs Sciences, which is to 
be held at Havre, prulmhly September 4th to 12th. A 
large number of British societies ore In take part in tho 
mooting There are 160 British societies affiliated with 
tho British Association for the Advauiximcnt of Science, 
and it has been thu custom for these societies to hold a 
oonferenoe In London whenever the association itself met 
in some far distant city—aa In the ease of tho meetings at 
Winnipeg and in Routh Africa. (Strange to say the 
British Association has never met in London ) Now it 
happens that in 1914 the British Association meets In 
Australia, and comparatively few members wdl be able 
to make the long and expensive journey, asido from 
those whose expenses are to be paid out of funds raised 
for this purpose In Australia. Accordingly, as Havre is 
comparatively near England, it has been decided to hold 
the oonferenoe of delegates from the affiliated societies 
at that plane, in oonjunotion with the meeting of the 
French Association It is hoped that American scientific 
societies will also be represented at this joint meeting 
Tbs Greatest Wlad Velocities are undoubtedly thorn 
occurring in tornadoes. The reumt destructive storms 
of this olaas raise the question How high was the wind? 
bat thu question cannot be answered satisfactorily 
In the Annual Report of the Chief Signal Officer for 
1875, p 435-486, there are some attempts to estimate the 
velocity of the wind In a tornado of that year from its 
more remarkable effects, e g, a pine Imard driven 
through a telegraph pole, another driven throe inches 
into the trunk ef a tree, and so on A velocity of wind 
sufficient to produce such results could not have been 
much lea* than that of a cannon-ball, or somewhere 
between six and eight hundred miles on hour It la 
doubtful whether we shall over havo instruments for 
measuring snoh winds, but on tho other hand something 
might be dona toward providing stronger instruments 
than those now in ore, so that in winds of ordinary hum- 
oone velocity the anemometer would not bo carried away 
just when about to make its most interesting record 
The need of such an initrumunt is pointed out by Max¬ 
well Hall, government meteorologist of Jamaica, in an 
aooount of the hurricanes of test Novemlwr in that Island. 
A Robinson anemometer exposed to the humcano of Nik 
▼ ember 18th broke away when registering 120 miles an 
hour Probably the highest Telocity ever recorded by an 
ane mom e t e r was 186 mites aa hour, on Mt Washington, 
January Uth, 1878, but this and all other high records 
of s iws n oa s ta rs (L a, of ths Robinson type) are well 
kaows to bp (MM)? la ww Of tho tree reiodties. 


A SsBd PasamatleaDr Cnahloned Tiro.—In a patent, 

No 1,069,116, Philip H Calm us of Birmingham, Ala., 
presents a vehicle tire having an outer solid rubber tire 
with recesses upon its inner side and an inflatable inner 
tube with integral air eushlous which til into the rewswes 
In the solid rubber tiro so that the solid tire protects the 
tuner tube and tho tetter is held from motion relatively 
to the solid tire. 

Testing Carbureters.—Tim Benz Ann, the well- 
known automobile and intornal combustion engine con¬ 
structors of Mannheim, roomily doimlid tho sum of 
812,000 with a view of starting a fund for installing a 
■lieclal lalmratory for experiments upon carbureters for 
gusoliuo motors The laboratory is to lie installed at tho 
Hooksehulo of Karlsruhe III addition to this, it is stated 
Dial different subsidies have been oullootcd for the pur¬ 
pose of founding a mcchamud testing laboratory and 
shops at tho same institution 

Tire Makers Adverse to Tiro Filters —W In tlier or 
not there is any particular virtue in the various sulwti- 
tutos for air that have been developed and urged upon the 
public, the tiro makore themselves do not take kindly to 
thorn at all As a matter of fact, they strongly advise 
against their use and havo stated that guarantees will he 
rescinded if any other medium than air Is used in their 
casings They give an their reason for tho odium that 
has fallen on the tire llllcra, the heat they generate and 
harlsir and the deteriorating effect it has on tho rublwr 

How Will Astomobiles Be Improved?—It is difficult 
at this time, when autoniulnles have reached such a high 
degree of excellence, to indicate wherein improvements 
will lie mode In talking, however, with the wntcr, tho 
owner of a medium-grade machine complains of the paint 
pooling off the metal body of ins ms lune and < xpresses 
the belief that improvements will lie made oilier in the 
paint itself nr in tlie method of its application which will 
increase the durability of the painted surfaces upon the 
metal laxly of tho machine At any rate, Die field is a 
large one for inventors along this |(articular line 

Kerosene Without Gasoline Primiag—Despite the 
advances tliat have boon mode in Die employment of 
kerosene for engines nominally constructed to hum gaso¬ 
line, either preliminary beating or the use of gaaolme is 
necessary for starting In order to afford a stimulus to 
inventors to oviroomo this difficulty, the ("liunhro 
Syndicate du I'lmlustriii du Putroli, of Baris, boa de¬ 
cided to offer two prizes in connection with a proposed 
competition to discover tho host means, if any meaus 
oxist, to use kerosene without tho ncctwnty for using 
gasoline for starting purposes The prises are 81,000 
and 8500, respectively 

Staring Gasoline la Scotland —A Glasgow newspaper 
explains a method of keeping petrol or gasoline to avoid 
waste by evaporation which was being projected in Glas¬ 
gow by a London concern Tlie fluid Is stored in a tank 
and the storage tank is always full of liquid, no air Iwing 
admitted at any time The tank may lie Ailed with all 
gasoline or part gasoline and |>arl water, waUr being 
pumped Into tho lank to force off tho gasoline when it is 
desired The water is drained off whin it is desired to 
replonlah the gasoline in tho tank Means are provided 
for preventing water from passing off with Hie gasoline, 
and it is claimed that them is no loss from evaporation, 
no gas is forced out in refilling the lank and the gasoline 
will not deteriorate no matter liuw tong it is kept in the 
tank 

CKy Gas for Engine Test!ag—By way of reducing 
overhead expense, one of the Inrgest of the Detroit auto¬ 
mobile manufacturers has adopted Dio novel expedient 
of testing his engines on city gas I’niiminary to being 
placed in the chassis all engines are “run 111“ under their 
own power for periods upward of an hour and the expense 
for gasoline is no small item Under the new npirne, 
however, it is estimated that sufficient city gas lo run 
one engine as long as it would run on two gallons of gaso¬ 
il ue at 17 cents a gallon, winch is the wliutesate price, 
costa in the neigblsirhood of 8 cents inasmuch aa the 
manufacturer In question will build at least 160,(100 
engines during the yoar, it may he appreciated that the 
saving for fuel will be considerable The same method 
has been adopted abroad m some of tho largo Coventry 
factories with gratifying n suite 

Accelerators and Instinctive Bracing —It is a psycho¬ 
logical fact that the imminence of collision causes the 
driver of a motor car instinctively to braco himself against 
the Impending shook, which hnngs to light that if be 
has his feet where they loguaily should rest, one on the 
eiuteb pedal and the other on the brake pedal, the greater 
the braoing the belter will be the result, for the dutch 
then will be disengaged and the brake applied automat¬ 
ically The danger arises, however, when, os so often 
is the case, the right foot rests not on the brake pedal but 
on the accelerator Instinctive bracing, w hieh may uumo 
before ths mind acts quickly enough to cause thu foot to 
be shifted, then results in the oar boing rushed pell m«B 
into the danger The moral is obvious, and should be 
plain to the person of arerage Intelligence without furthet 
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A Telephone Tnumraitter Without a 
Mouthpiece 
By U. R. Vm Deventer 


for uo on » loot distance telephone line and operated anesthetic, ta Nth tetettt sfw** et the pieto* the < 
by two ante of fifteen dry calla, mb set in aerieo, and mlxtar* of air w4 viper la wxpeiM from the. petep 
both aeta counseled In multiple. The room at tile botat and reptaesd by an teMtity si a tfwIiTt ufaafc 


was fitted with the uenal telephone subscriber m 


e presentation of Prof Whitehead’* paper the oubmerged trammltter. through the tenting set, a 


> on I lie oMrlllntlone of a telephone diaphragm at the 
mnl nieetliiK of the A I K. K at 1 tori on laxt year, 
L linn whh understood roganllug till* Important de- 
I n nd tlnirefore practically oil the commercial types of 


ragm at the connected with the city telephone Una The CMaaco 
m last year, operator waa requested to connect with a certain office 
uportant de- ln Now York and the following testa were made 


Ur mixture, la tbU way ~m cootinocoa Sow of hi 
atandardlaed mixture can M maintained. 

The mask with rata* wfctahls commorty seed wbaa 
the anesthetic mixture U drawn from a gasometer, 
and which may cease aectdeat through d era nge m ent 


j ordinary tone, six Inches away from of the valves, hue been replaced by a Telrsleea a 


I of diaphragm the dab globe, against the submerged transmitter, a which allows the pedant to brae the, without annoy- 


* ha* Iwn directed toward Nbw York reported that the transmission 


refining mnl perfoctlnB the Htruclurnl details, and rape- distinct, and that the voice waa heard ln nata 
dally the reri*la uce cell Although till* Is a very lm 

portont i*i rt. It 1* no more no than the diaphragm.- 

Tyudnll lms found that the points of greatest vibration 
in * < Irculiir dlniihragm clamped Hi its periphery are 
at n point mldwny between the center and the edge 
Whitehead found that Die diaphragm hud two distinct 
motions, one *upirlni|NMed on the other, one consisting 
of circular nodes and the other of oblique or diameter 
node*. 

A new transmitter Is Illustrated herewith which is 
the nuult or ottr flu' year* of careful luveetlgatlon 
of the pn>|iertleti of vibrating diaphragms. Instead 
of employ lug h loom diaphragm made of some dead 
metal aueh ns aluminium whhh Is commonly employed 
for the puriHwe, phosphor bronze 1* employed, which 
I* rolled to prisluce nu Initial (eiwlon The diaphragm 
Is I hen formed nil hunt drawing the temper, Into a i«u 
studied dlak the projecting edge of which is securely 
clamped, lea ting the central portion free to vibrate 
like a drum bend. 

A realKtuuce cell of the ordinary type Is connected 
to the renter of Ihe diaphragm by mean* of a spider 
Shaped member having n plurality of feet which are 
soldi red to the Inner Hurfaee of tlie diaphragm. Three 
feet, being equidistant from the center, pick up the fro. ra n— v™k _u 

sound Uhrallons at the maximum point, and it will be TeUpkooU « fr °" "" Y " k 

noted that tUb« method of cutinortlon 1 b entirely differ W " W 

ent from the onlUmry method wherein tho cell i a con 

nected to the diaphragm at the center The cell with Following the conversation a repenting watch 



the dlairtiragm la placed In a back caning, tho various the aide of the globe and the striking of tho 

parts being illustrated In the accompanying photograph. honn ' * nd Quarters was distinctly heard ln New York 


1 over fire minutes sod anea, In a current of air containing a known and can- 
mnlmlon was perfectly stant proportion of anesthetic. Ib this method no 
heard ln natural totm. danger attends an earnest vs rapidity of administration 
of the mixture, and the only Inconvenience caused fey 
supplying It too slowly la the possibility that the 
patient may ha roused from the anesthesia by the in¬ 
spiration of fresh air 

At the beginning at the operation the plunger In 
raised to the top of tta course, the liquid aoasthettc 
(chloroform or ether) is poured Into Its container and 
the handle la turned until the lower face of the plunger 
touches the liquid. The operator then applies the in¬ 
haling mask to the Dice of the patient and turns the 
handle until the dose of anesthetic has been expelled 
Into the evaporating chamber 
After aneetbeela baa been produced a buocal or nasal 
tube, or the tracheal cannula which the photograph 
shows lying on the gloss table of the apparatus, any 
be substituted for the mask, if on operation la to be 
performed on the face 

The advantages of the method of Prat Dubois are 
manifold. In the lint place, the surgeon knows exactly 
how much aneothetio ln being administered, which la 
not the cose when the liquid la Introduced by manual 
methods, even when It is applied in drops with a regis¬ 
tering pipette. In the second place, anesthesia Is pro- 

-duced ln a regular and continuous manner This ar- 

q ew York with a sub- rangetuent 1* particularly Important for the prevention 

iltlt,' of vomiting, which la a symptom of return to conscious¬ 

ness. Finally, the excitement attending the Initial stage 
of aueethesla la entirely eliminated, or. at least, greatly 
leatlng watch was held ^ ortene< j and diminished, even with alcoholic Patients, 
□d the striking of the xbe gelation* of the machine which have already 


ns being illustrated In tbe accompanying photograph. ™ been made have proved the correct ore* of previously 

connection 1* made between the front electrode of 1,10 transmitter was submerged from 8 PM. Monday, lmbllabwl appreciations of the production of 


tbe cell and an Iniiulated terminal carried on the cue February 17th, until the close of the conventlc 
lag ln such a msnner that the circuit Is confined to the day. February 30tli 0 P M . or 7B hours. Tb 

elect rod «h and granular carbon, so that no part uf tbe taken back to New York and again submerged 

easing or diaphragm Is In circuit Certain other details ot water ' tfving perfect transmission, 
of construction, all very simple and easy of manufac¬ 
ture, result in an Instrument which 1* absolutely water- _. ^ . 

tight, as It may be Immersed ln water for hours or even ™ AUfibilW Of FPOfc 

days without any damage whatsoever The casing be- Jacques Boyer 

Ing of brass and the diaphragm of phoaphor bronre, |N a recent communication to the Academy o 

there Is no corroHlon such as commonly occurs In Iran*- lof rsris. Prof. Uaidisel Dubois oppose* tb 

mitten whrre nlumlnlum diaphragms ore employed of producing snesthrela by way of the ailment 


'.“STX’eSi “ * *"• ■** «• »■—* —«* •—» 

» . „ , „ ,, A Nnr Theory of Sleep 

The A nasthat iehig- Mich iM of Prof. Dnbote 

“ rpHAT we sleep, not because we are exhausted, but 

By Jacques Boyer 1 ln OTiil > T to aTa |,j being exhausted. Is tho way in 

f N a recent communication to the Academy of Hciencre which the Geneva physiologist, Claparbdo, formulates 


v theory According to this conception, which has 


mitten where nlumlnlum diaphragms are employed of producing anesthesia by way of the alimentary canal, been further elaborated by Trflmner, sleep Is not tho 

As Die sensibility of the Instrument Is considerably which has lately been proposed by various writers, result of fatigue, but an impulsive self-disinfection 

Increased by Ihe Improred diaphragm construction. It and shows that his onestbetialng machine, herewith process, which tbe body from time to time conducts 


la possible to dispense with the turns I 

month]riece ns commonly employed Tele-__ 

phone companies figure, esiwclully ln the 
cane of (leek arts, that tbe annual main 
teiwnce cost for mouthpiece replacement 
1* as high as HO cents per telephone. The 
new instrument eliminates this charge, as 
the mouthpiece consists of a flat perfor¬ 
ated metal guard which Is practically In 
dent nut tide 

Being waterproof, thl* transmitter of 
fora h perfect solution for the troubles 
met with lu mine and railroad telephones, 
police bole*, testing sets, and lUHtrumentn 
used In other exposed location*. It can 
lie luted lu the operating room* of hospitals, 
a* It isn he flooded or immersed In a 
sterilising solution without Injury The 
cell, I* lug In un air and water tight 
chamlier, cunnot deteriorate, and being 
directly surrounded by tbe metal casing. 

Interior air space* being reduced to a 
minimum, the beat due to the passage of 
current through the carbon Is rapidly I 
dlssliaited 

Thu ns Hilary features of this new In 

sinimoiit should be evident, the mouth L- 

piece cun lm thoroughly cleansed, and as _ 

li Is iini it win be often wiped off, which Tta ■ — tb a tlate g m o te l a e invented by Prof Raphael Dakota a t LycMO, Franc*, 
is not the cuse with the usual funnel 

shuticd mouthpiece. From testa made ln several of the illustrated, offers the meet certain and moot nnifl 
uulti rally inhunttorlcH and by the writer, the lnstru- means of administering chloroform, 

menu In lie commercial form, was found to average The apparatus comprises g pomp, an automatic 


la possible to dispense with the uenal against Itself, so to apeak. In order to get 

mouthiilcce ns commonly employed Tele-_rid of waate products before they hove a 

chance to become Injurious. This view la 
expounded ln an article by Dr Adolf 
Koetoch ln Die Woche 
He draws attention to the fact that Just 
as combustion of fuel for the production 
of heat and energy la always attended by 
ashes and slag, so tbe alow combustion 
which produces heat and energy ln the 
body by means of metabolic changes, U 
likewise attended by waste. 

We read. “Since the teases never come 
to rest voluntarily or shut themaelvea off 
from the outer world, a point would 
eventually be reached when tbe organism 
would perish as a victim of geoanl nerve 

“In order to hinder this. Nature ar¬ 
ranges betimes, L e., before exhaustion 
can seriously Injure the organism, to oat 
In motion that opposition current which 
we term sleep.” 

Again, The sight-endowed animal tends 
to take Its 'sleep at night, since the 
stimuli which govern the anhnal’s vital 

-- 4 - activities are then eot off." „ 

piece cull lie thoroughly cleansed, and as _ For animals endowed with other maid 

li Is iini it win be often wiped off, which ***teketixteg m a chin e invented by Pro# Raphael Debate ad Iwte Franca, emmmi bat Dot with sight, the sight in not 

is not the cuse with the usual funnel so grant a tectec. “Them aan only 1 btoek- 

sluiis-d mouthpiece. From teats made ln several of the Illustrated, offer* tbe moet certain and moot uniform ode stimuli to the mum *ani— fey cresptng fato eczn e 

uulti rally inhoratorie* and by the writer, the lustra- means of administering chloroform. secluded spot ot by the actiCu <4 Jtatara In cuwUr 

menh lu Hh eouimerclal form, was found to average Tbe apparatus comprises a pump, an automatic de- an opportune production of a (a'atft at 

from three io seven mile* better ln terns of standard vice for Introducing a measured quantity of the aoee- hormone) which acts as aa o hg tx te by entering the 1 

cablH 1 bn u traiMtulttcn uf ordinary construction. tbetie, and a chamber in which the does is evaporated- Mtve path and ■inMfellfl '); Than are Ugfo- , 

The aecomimnylng photograph represents the trano- The pump has a piston of peculiar coBstructioa which erqBa that the latter ts What aetnafiy’tgltei 

mlttcr without guard or back nhell, submerged ln a Is moved by tuning a handle At the end of Mate {plane. " ’ , 

fl*b globe filled with water The looking glean behind stroke of the ptetuu a definite volume of air rotate the It la bedoved that S saftdadt 'dagteh of' mtiMteg te;' 
the globe reflects the rear caring and attached wires, pump barrel, carrying with It tbe vapor of tbe SMOh- cam of tbe iafloeoam wUeh .freabl el ite OS 

liilM exhibit a at shown at the meetlug of the National ured quantity iff anaethatic that ha a beefi aotomatleally M the Wbpto saUatt k gtifl jg's^bd < 

Indefo-udeut Telephone Association at Chicago, III The poured Into the evaporating chamber by the - vWtiOttOB.’ riMlarilj Itea tiUn affiMte tktettTkmtete v 

traiuonltter wes connected with a testing «et, adjusted ot a ptmfisr tetu the VMtet ccatalnteg tbq afBd" rgralte.' ‘ r "‘ A ^ 


> pi anger Into the rated ceotaintog mi 







Seeing Under Water 

How Things Look From a Fish’s Point of View 

By the Berlin Correspondent of the Scientific American 


/"XCEANOGEAPHY, thanks to tba war Investtga- 
v^ttodM made from • geographical and physical view¬ 
point, has, during toe last few deeadsa, made enor- 
mona strides. We are now able, a. a- to gage with a 
fair approximation to troth, how Ught la distributed In 
the depths of the m or a lake, what gradations of light 
and color are to be expected at certain depths, and 
what are the conditions of temperature from the sur¬ 
face down to the bottom. However, nobody seems so 
far to have examined to a comprehensive manner the 
question as to what an aye placed below the surface 
of the water would see and perceive, and what impres¬ 
sions It wonld receive from this rather onnanal stand 
point, of Its Immediate surroundings to the water, but 
(•pedal ly of tbe world outside. 

The experiments recently made on vision below water 
by a German scientist, Ur Otto Baron v u. s. Aufeess 
of Mnntch, are therefore of more than passing interest 
and likely to ajipeal to tbe physicist as well as to tbe 
fisherman and angler 1 In order better to understand 
their purport it will be as well, by way of Introduc¬ 
tion, to summarlae the physical conditions ou which 
vision Is based 

It la well known that a beam of Ught striking a trans¬ 
parent substance (e g. water) of different density from 
air, undergoes at tbe boundary a variation to its direc¬ 
tion, an account of tbe difference to tbe velocities of 


situated vertically above our heads, L a, to the xenlth 
(Clouds to the sky, etc.) have preserved their true 
shape, but as our gaae sweeps down toward the horl 
ion, objects will change their wonted forms until at 
the horbun itself all vertical distances have become 
ho greatly aborteued that nothing can be recognised. 



Fig. 1.—Diagrammatic explanation of underwater 
vbrioa. 


What la the reason of this strange phenomenon? In 
connection with our reference to total reflection we 
have seen that there are no visual beams connecting 
the water and the outside world, beyond an angle of 


Inclination of 48% degrees. In fact the whole heml 
sphere of 180 degrees, constituting tin outside world, 
la reproduced to the walir within u cone of 07 degrees. 
Whllo a flub thus Is alile to see nil objects of the oat 
side world—even an angler coming toviurd the waters 
edge--he sees everything, with the exception of the 
aenltli, deformed and on a shortened scute Moreover, 
the cone of (IT degrees Just referred to Is. at tbo limit 
lug angle of lolnl reflection, lined by n colored frlugi 
dne to the dlsjierslou of colors In wider, tin rod edge 
being turned dowuwnrd mid the lilm and \Inlet upward 

The horlxon of water dwell,rs thus Is extremely 
limited as compnrud with that of dwell,™ In the air, 
while even the form and slse of objects in the air 
aiHieur lo them different from what they do to us. 
However, a person placed In the water will lie even 
more surprised on viewing an object sltua ed partly to 
air nikI partly In wnter 

Is*l us first consider an ordinary measuring staff, as 
in big. 1, hulf of which Is situated In water and 
half In the air Ail eye placed under the water at A 
sees the submerged portion In Its natural shape and 
Ktxo within the angle 2. The portion outside, how¬ 
ever, liecumvM first vlslblo In the cone corresiwndlng to 
total reflection (angle B) the upper portion of tint 
staff thus appears In the direction of the limiting angle 
of total reflection ltclug situated Immediately above 
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fur liiHiunuc the body of another human being, will 
H|i|>enr quite Indistinctly, as thongh through a tlltn 
unx n kIuhn or n greenish haw. Bueh are the results 
nf Huron AufuoftH actnul experiments In the pnrtlcii 
lurlj clour enter of the Walchensee 

Hut ho bHN made more Interesting observations by 
menim of n mirror placed under the surface 

II was Interesting to aarortaln whether the hIItot- 
wlillv nruior of scales aurroumllng tho abdomen of 
^Hals's U uii outcome of ndaiitatlou to a bright reflex 
iiclimll) existing at the wntor snrfuco, the flail liecom 
lug pnietienll) Invlalhle to their foes. Tho su|i|iosltlou 
that Nixli u reflection would If visible on the surface 
wherever on ucconnt of totnl reflection no light la 
n Mow oil In ronii out of tho water wua fontsl to bo 
erroneous, the wutir surfnrt being even darker than 
thi surroundings nnd showing tho color of the lake 
(green or bluish grot n) On tho other hand, the circle 
corresiHindliig to the couo of outaldH vision la extreme¬ 
ly bright, mid If the surface be even slightly stirred, 
each wn\c will produce a flickering glimmer ho that u 
flab in this region doubtless becomes invisible to his 
foes, on nccouut of Ills sllier armor 

As n*gnrds the npiwui ranee of oritslde objects, houses 
n nd trie's si tun list eliwo to the water’s edge arc hardly 
recognisable as such, so flaltenoil do the} appear, while 
their lower portions are entirely Invisible Nor are the 
stem's at the wntor h edge seen any longer In fact, the 
roofs of tlio houses nod the tope of trees look as though 
they roee directly from the water Kvon high moun 
tains appear from tho middle of the lake ns though 
they were slightly more than low eminences or nt most 
Out bills. Most comical, however, Is the appearance of 
a man standing nearby at the water’a edge, hla legs 
nearly np lo the knocs disappear, only the body being 
visible from this point, but compressed like a ball. 
Wlint wonderful colors arc, however, shed over this 
man and his surroundings’ Ills face, arms, hands— 
In fact everything—la shining in the must beautiful 
colors of the spectrum, euch bough of the adjolnlug 
trees, every leaf Is surrounded by a spectrum of Its 
own, so that one eonld believe the trees to be dotted 
with shining rainbow plus. Wherever the bright sky 
la visible through the boughs, red, yellow, green and 
blue draperies are aeon The distant mountainous 
banks of the lake appear so flattened as to look llko a 
dark horlsoutal stroke, but oven they havo their colored 
fringe, though only the red and yellow can be dis¬ 
tinguished. If. now, the mirror be placed somewhat 
more obliquely, the true shape of au object la seen to 
lie rendered the more faithfully as It Is situated closer 
to the senllh. Still, It retains the wonderful colored 
edges above referred to 

Fig. 2 represents tho lmpreaslou received by an eye 
placed tu very clear water, of a man walking up to 
his hips In water Will tho monster approaching the 
observer be recognised as a human being} lu accord 
a nee with the broken appeuruuee of the measuring staff 
(Klg 1), the water dweller aeea the part of the human 
body Immersed lu the water, walking on the bottom 
of the lake In Ita natural else and shape. This part 
of the body, however, In reflected at the saino time from 
the lower surface of the water, thus producing on 
Identical though reversed Image with the feel diluting 
upward as a continuation of his lower Issly The np|»r 
body which emerges from the water, first becomes 
visible In the augulur apace corresponding to total re¬ 
flection Inside which the outside world Is reproduced 
It Is thus seeu from the eye A upward In nn oblique 
direction III such a manner that nlsivo a colored band 
un tlie water surface only the flattened upper parts of 
the Issly are visible, surrounded by n luminous colored 
■slge all Ihe remainder liavhig disappeared In fact, 
the man will produce on tho water dweller the Im 
I Tension of n arrange being. Klg 4 shows u front view 
of the same phenomenon. The view toward the atony 
bank of (be lake (Klg 2) la likewise remarkable On 
account of the similarity of the reflection with the real 
picture of Ihe lake bottom, tho eye seems to look Into 
a tapering narrow sill ]taved with atones on the top and 
bemath, above which tlui waters edge appears In the 
same manner us a lane described. The reflecting water 
snrfnce Is only rlaiblo where It comprieoti bubbles or 
lloatlug objects 

A not tar method of studying underwater vision was 
dc-srlls-il In ihe Hriximrio Annans* of December 
2Mb 11*12 It luvolvea tho building of a subaqueous 
(hnnils r from which fishes may be watched and pboto- 
gnipinal lb n with are two underwater photographs 
Inkin by Hr * minis Ward, showing a heron walking 
In tin wall r l hi mirror effect of the surface of the 
water Is cliurlv brought out although the reflection la 
not perfect Isvmise of the ripples stirred up by the 
bird 

The Aeronautical Society’s Coming Aviation 
Meet 

A THREE-DAY aviation meet will be held at the 
grounds of the teronautical Society at Oakwood 
Heights, N. I. N Y beginning on May noth. Ueot 
UUey B. Scott will demonstrate hi* bomtMlropvtng 


apparatus with which he won the Mchelln prise In 
France last an miser, and Cedi PeolU Oapt Baldwin'* 
youthful aviator, will blow up a paper fort by mean* 
of wireless electric wave* sent from hla biplane George 
IJyott will make flights In hla new monoplane, and the 
new following-surface monoplane of H. O Nichols will 
receive Its Initial try-out. Shooting at small free bal¬ 
loons from an aeroplane will be attempted again and 
Lapham will Jump from narry Brown’s Wright biplane 
In mld-elr and again demonstrate Loo Stevens’ new 
"safety pack”—a light dlk parachute worn like a 
knapsack aud which opens automatically almost the 
instant the man leaves the machine, and without his 
doing anything whatever Hvery aviator and pas¬ 
senger should wear one of these “air” life preserver* 
lu case of u fan. 

A Straight Line, Apparently, Not Ahraya the 
Shortest 

T IKE all good missies, this ouo is very easy when 
■Liyou know bow 

Suppose there sits upon a table a six sided block of 
glass which la 714 Inches long and 3 Inches each wide 


He Is required to crawl, over tho outside of the 
block, to a similar point diametrically opposite the 
one he now occupies, on the oilier end of tho box 
He Is a very laxy fly, and has a strong desire to 
crawl as little as possible. 

What Is the least possible distance he can cover 







In getting from point A to point BT (See sketch.) 

This looks easy It seems obvious that the fly has 
only to crawl straight out to the front, straight nlong 
the front of the block and straight back along tbo 
left hand end, to make a iKTfectly straight line between 
the two points. A moment's thought will show that 
he crawls ono fourth of su Inch on the first end, 
seven and one half Inches on the boat, and two and 
three quarters Inches on the oilier end—total, ten and 
one half Inches. 

But a really devor fly would crawl from point A 
to point B without covering so long a distance’ 

There are plenty of path* Iho fly tun choose lie can 
crawl diagonally from point A to any other point bo 
chooses and take another diagonal from Ills first tom, 
be can crawl along the edge and ovor the corner*, but 
how can he select a course which will be less than ten 
and one half inches? 

Having pnxaled your friends with this, take a piece 
of paper and lay out a diagram (see second sketch), 
which Is the block “unraveled,” or taken apart, and 
on a “wale” of one quarter of an Inch to the actual 
Inch. By cutting this figure out of paper and folding 
It along the lines. It can be made Into a representation 
of the glass block 

It sow, you will draw a Une from jiolnt A to point 
B, and measure that Une, you will find that It totals 
exactly ten Inches the fly had to crawl over Yet 
when the unraveled box Is folded, It Is obvious that It 
would take a very clever fly, and a clever boy, too, to 
think out the apparently devious line of travel which 
is, in reality, the shortest distance between the two 
points. 

But, in spite of the apparent contradiction of mathe¬ 
matics la thl* tittle pnrale. it 1* atrictly according to 
the letter of the law, for the Une from A to B la to b* 
regarded as the hypotenOM of a triangle, at wUdb 
tha aide* are Unas dnwn from A and B and Meting 
at right angle*. Hmw there Mm to yoor real* gaff 


you will find that oee U elfbt Inches and the other 

■lx inches. 

Now, the hypotenuse pf g right angle triangle in 
tho square root of the ram of the square* of the rids* 
The square of six la thirty-els, the square of eight le 
sixty-four, their mm la one hundred, and the square 
root of one hundred la ten—which la the distance from 
A to B In your unraveled Mock. 

Transporting a Locomotive on a Cableway 


dams for Irrigation, transportation of heavy machin¬ 
ery Is one of the muat difficult The location of the 
sites for these dams Is usually In a region remote from 
railroads and often quite Inaccessible until highways 
have been carved out of the steep-walled canyons. 

Arrived at the site of the big work, the moving of 
heavy machinery and materials from une adds of the 
canyon to the other Is a problem culling for consider¬ 
able Ingenuity and nerve on the part of the engineer 
In late years wonderful progress baa been made by the 
maaufoctnren of cableways and their efllctency has 
Increased greatly To-day the cableway when properly 
Installed becomes the greet transporter and solves In 
a large measure the difficulties which are encountered 
when working In deep canyons through which flow 
turbulent streams. 

Tho series of cableways erected at Elephant Butte, 
New Mexico, have been employed to weighty advantage 
in transporting many thousands of tana of material 
and machinery Recently It was found necessary to 
transfer a 20-ton dinkey engine across the canyon. The 
method employed la shown lu our frontispiece Illustra¬ 
tion Fearing the weight of the engine might too 
severely test the strength of a single cable, the engine 
was swung across on two cables aud was safely landed 
at Us destination on the other aide The length of the 
cableways from one tower to tho other la 1,400 feet and 
the height of s)ian above river bed Is about 2X0 foet 

The Elephant Butte dam which la to bo one of the 
greatest works or the Reclamation Service, blocks the 
entrance lo n comparatively narrow walled canyon In 
tho Illo Grande River, about 120 miles north of El Paso, 
Texas. The structure will be of rubble concrete gravity 
type built straight and not curved like the Roosevelt 
dam In Arisona. It will have a maximum height of 
275 feet, will be 1,200 feet long on top and contain 
600,000 cubic yards. The reservoir created by tho 
dam will have a superficial area of 40,030 acres and a 
capacity of 2,027,000 acre-feet. The reservoir will have 
a capacity of 30.(125,000,000 cubic foot more than that 
of the Assouan In Egypt. It wUl serve a doable purpose 
lu Hint It absolutely protects the lower valley from 
destructive floods and insures on abundant water sup¬ 
ply to 180,000 acres of land In New Mexico, Texas and 
old Mexico. It will restore to cultivation and Intensive 
agriculture thousands of acre* which have been obHu- 
doned by reason of water shortage. It will provide 
homes on tho land for 8.000 families and Increase the 
taxable wealth by many million* of dollar*. 

The Current Supplement 

T HM old fashioned gold mluer baa been succeeded by 
a steel monster which digs out In one minute non 
earth than the huskiest man could have uncovered in 
a day The largest mechanical gold dredge in the world 
Is Illustrated and described In this week a Issue of the 
Scunmno Amesicar RucrijturnT—Extracts from the 
report of the American Consul General at Berlin, on 
the conditions of aeronautics In Germany to-day, brings 
much valuable Information to those Interested In the 
newest branch of engineering.—An oscillating propeller 
for ships, which Is claimed to possees certain advan¬ 
tages over tho arrow propeller, Is described by ita in 
veutor. II. C Vogt of Copenhagen, Denmark.—In wire¬ 
less telephony it has beau found necessary to substitute 
for the Hortolan oscillator a generator adapted to 
furnish currents of such high frequency as 500,000 
cycles per second. Much a generator Is described by Mr 
E. r W Atexanrteraon.—Dr Worth illustrate* by 

means of examples—one thousand analysed rock*— 
a now system of classdflcmtion for Igneous rocks* baaed 
upon their chemical composition.—An article by Mr. F, 
A Ferret on the lava fountains of KUaom la 10oa- 
tratad with some vary fine photographs of lav* at reams 
obtained by means of a t el ephotographl? Isos.—J. g. 
Stone's article on the propagation of high frequency 
♦Metric wares along wires Is eonriodad la this Issue.— 
Mr P Q. Keegan writes on the chemical nature of 
Floral Blue. 

Th# Iceberg PatreL—It to announced from Waahfeg- 
Son that the foyraue rattan '’«***»“’ w& “IflaraT 
have bea n detail ed to petre l the traptatiaatio itaawilMp 
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Tm History of ike Anfa 

To A* Editor of the Botamno Ambbican 
la your tarn of April 10th then ippan, in the irMo 
on “Babylonian Excavations by tho German*,’’ the foL 
Inwiag statements “Though we hare lone been taught 
that the anh woe Of Raman origin, the aroh of this sewer 
«u perfect and symmetrical and from an age not far 
from 4fi00 B C " If later and fuller reeearoh corroborate* 
thla date, thia will undoubtedly be the oldest arched 
a trust ore on record, though It la hardly true to give to 
the Romana any credit for the Invention of the arch. 
Many very early bride arohea have boon found, notably 
at Nippur In Babylonia (In 4000 B. C ) and in Egypt at 
Reknlma (3500 B. C ), Deaden (In 3000 B C ), and be- 
aide the Ramenenm at Thebea (13th century B C ) 
The eatUeet known masonry anh haa been found in a 
tomb at Bet Khallaf In Egypt and belong*, according to 
Prof Breasted, to th«*30th century B C Aroboa were, 
oa a matter of fact, uaed aU through the ancient world 
long before tho Romana and were, aa a matter of fact, 
Invented by no nn* race. The wonder h that thia form 
of oonatruothm waa not known to the Greeks, though 
Fowler and Wheeler (“Greek Archeology." p 181) men¬ 
tion examples aa early aa the fifth century It is strange 
enough that pre-HeUenlo Graeco, whose relations with 
Egypt and tho East have been proven, continued to roly 
on the clumsy corbeled arch, and more so that classic 
Greece, whose construction was so perfect in every re¬ 
spect, made no use of the anh, with which they must 
have been familiar, save in one or two isolated exam- 
plea. Perhaps some one of your readers can explain the 
reaaon for this. Craps Hammond 

Balllol College. Oxford, England 

Kapok u Staffing for Lifo-anvin* Appliances 

To the Editor of the SciBNTino Ambuican 
M y attention was drawn to an article in your issue of 
January 18th lost about “His Mattress a Lifnraft.” 

Inclosed I send you a booklet edited by the Deport¬ 
ment of Agriculture at Bulteniorg, Java, Dutch East 
Indies, wherein you will see that the beet material for 
sneh purposes Is the genuine kapok fiber {Cetba pen- 
tundra L. or Bruxiendron anfraduotum DC) growing In 
Dutch Bast India and also in the Philippines. 

The German navy and many passenger lines aro using 
Java kapok only Lifebelts, lifebuoys, mattress rafts, 
deck chair cushions, waistcoats for sail on working out¬ 
side shipboard, may be stuffed with It. It la not n ecessary 
that the cover be waterproof, the fiber alone will have 
buoyancy enough J Blit 

Belokaton, Java. 

A Pica for the Enlisted Marine 

To the Editor of tbe Bonimno Ambbican 

Tour very able and timely article on “Reorganisation 
of the Navy Personnel” is almost exclusively taking care 
of the officer, and while you ore at it. why not break a 
lance for the “enlisted marine," who in numerical pro¬ 
portions surely Is an item to be figured with. 

At present the prospects of thia latter clam ore indeed 
limited, and with a growing navy tbmn prospects do 
not grow in proportion. Some means should be found 
to provide civil positions in the Government service for 
honorably discharged soldiers and sailors, similar to the 
practice In vogue in the German army and navy The 
navy especially will always suffer for want of mariner* 
beaaoas the pay h small and the possibilities of pleasant 
married life remote, while with some such arrangement os 
guaranteeing the honorably discharged men civil ser¬ 
vice preferment In police, court, land office, etc., induce¬ 
ments could be created which so far nowhere are offered. 
CUoago, in. B Gahmix. 

The “FiMe** Detector 

Tb the Editor of the Soonrrmo Ambbican 
In your lane of Marsh 15th appeared a not* to the 
effort that the German, Lsitiumser, hod discovered that 
a flams, especially If enriched by potassium salts, will 
ret to » detector for wfr eltoa ware s. It should saoreety 
be beatoto«jr to remind your readers that Lcithoaser la 
ntorty thriteen yean behind fat bto “riacovsry " 

I obemved tide ph e nomenon in September, 1900, red 
It herbeea frequently described In scientific papers, 
itperieHy In e toto* vtreuted by myself before the 
hmirito* hotttnte at Efrrtri e ol Engineers fa) August, 
1900. Tim “flame” de teuto r was the flnt “hot gw" 

- tuSSyfiB to ftltoto* wwy w fr to to fton T^rton y In 

TWar Til J -- T J f L T — to*flight■ f ” 
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M HotoFmBiai n 

By Charlea Fltskugh Tslmaa 

S CIENTIFIC men devote a deplorable amount of 
Urn# to felling Antaeus, In the ehaiie of one or an¬ 
other of a host of lrreprearible superstitions. Whether 
the gi a nt h a ppen s to be the equinoctial storm, or un¬ 
lucky thirteen, or the climatically omnipotent Oulf 
Stream, or tbe super moon, the Hercules haa not yet 
arisen who aha 11 crush him conclusively in midair 
Superstitions are to bo dbtpatihed In no such ex 
pedltioui way, but die by Inches and prolong their 
•gonloa over ages. The super moon Is waning, but its 
decrescent light will still glimmer In the dark places 
when our posterity baa used up all the coal, and is 
doing undreamed-of things with radium 
It is elementary that, let any belief onco got firmly 
rooted in the public mind, there Is always plenty of 
evidence nerving to confirm and perpetuate It The 
well known process of “counting tho hits but not tho 
misses" insures longevity to tbe gross eat delusions. It 
is, therefore, not surprising that a certain group of 
superstitious opinions and customs connected with the 
moon, which pertain especially to rural affairs, and to 
which Prof L. H Halley has applied the felicitous col¬ 
lective name of “moon farming," having once been well- 
nigh universal, should still flourish In the hack blocks 
of civilisation. It is, however, one thing to account for 
their present vitality, and another to explain how they 
came to gain such a hold upon tho minds of men. 
Bailey has enumerated tbe more familiar of these as 
follows 1 

"The pork from pigs killed In the old of the moon 
will shrink when cooked, blit it will retain Us slxe if 
killed In the now of (ho moon Animals born when 
the moon is new or increasing will be much more likely 
to thrive than those unfortunately born at tbe opposite 
(terlisl. Fleeces will not be so hoary If sheared when 
the moon la on the wane Meat decays with unnatural 
quickness If pxpnned to moonlight In the new of the 
moon Is tbe time to set hens, to plant corn and other 
things that grow above the ground. Planted In the 
old of the moon, seeds of such plants will probably rot 
On the other hand, crops that grow under the ground 
aa potatoes and beets, should be planted In the old of 
the moon, and plants that tend to run too much to 
vine and straw also should be planted at this period 
Reana planted when the moon 1 m on tho wane will not 
cling tn their poles, drain purchased In tho full of the 
moon will be of fall weight Hull fences sink In the 
ground and rot If built la the old of the moon If 
shingle* are laid In tho new of the moon the nails 
will (axil out Timber lasts longer when cut In the wan 
lug moon. My fireplace wood la ‘sappy Issuase It was 
cut In the waxing of the moon The moon foreshadows 
changes In the weather It chills and Injures plants 
on clear nights. In the full. It causes wounds to heal 
It governs mental qualities, and all persons who are 
unsound of mind are to this day Junatim ” 

Home of theoe bellefu are easier to refute then others. 
Certain of them still have their ndvurutcM among the 
Illuminati—as witness the fact that the alleged effect 
of moon light in promoting tho decomposition of fish and 
other animal substances has beeu actively delated back 
and forth In the English scientific journals during tho 
post twelvemonth. and again that its alleged Influence 
upon the flow of sap In trees, and hence n|siu the qual 
lty of timber, continue*! to this day to bo a Itoue of 
contention among Intelligent fores! era and lumbermen 
Certainly the consensus of sctenllfii. opinion 1 b against 
both of these belief*. Moonlight Is nothing but the 
reflected light of the sun, with which It compares in 
Intensity In the ratio of about 1 to 000,000, and It seems 
obvious that any effect of moonlight upon tho physlolog 
leal phenomena of animals and plants must be nnlHfled, 
for practical purposes, by the prepondsrntlng Influence 
of daylight A a to the boat received from the moon, 
It la aboolutely insignificant, and can bo detected only 
with tbe moot delicate thermometric apparatus known 

Our present purpose, however, Is not to Investigate 
the truth or falalty of these and kindred Ideas, but to 
show that their mode Of origin bears no necessary rela 
tion to their Intrinsic merits, and that the mere fact 
of their wide currency is by no means to be regarded aa 
evidence that there Is “something In them ” 

In Industries of modern origin the moon does not 
figure. The locomotive engineer does not believe that 
the phases of tba moon affect the running of hla Iron 
steed, aor does the telegraph operator consult the lunar 
tables In the almanacs before renewing his batteries. 
"Mood-faming" la net quite so old aa agriculture, bat 
It la exactly aa old as astrnhw, and In tho once uni¬ 
versal bettef In the mysterious influences of the 
heavenly bodies upon human affairs we must seek Its 
Imlnnlnf 

Primitive humanity was naively egotistical. Man 
arts tbe o re tur around which revolved tbe whole of 
creation; and If the sun, non and stars were not a 


port of the machinery by which a superior power regu¬ 
lated human Uvea, why (asked our ancestors) were 
they set In the heavous? The argument Implied In thia 
question waa unanswerable, and It only remained to 
find out Juat what role was played l>> each of the 
celestial bodies in tho human drama Now It is ovi 
dent that tbe moon must have Impressed the Imagine 
Man of primitive man more strongly than any of the 
other heavenly orbs, not even exci ptlng the son As 
compared with the latter, she uudergora rapid and 
striking changes In form, her times of rising and set¬ 
ting vary conspicuously from night to night and for 
a few days, every month, she disappears from the 
heavens. It waa, therefore, Inevitable to regard the 
moon as the most active of the h g*rules controlling 
mundane affairs, and especially wns It natural to link 
up tho erratic behavior of the moon with the equally 
variable phenomena of the weather 

In a more nnphlstlcnted but no loss unscientific age 
the primitive uxxm superstitions wr.ro variously em 
hellished and elaborated by the metaphysical processes 
of reasoning that then prevailed. A good example is 
found in Virgil’s “Georgies." Here aro enumerated tho 
merlta and demerits of the several days of the lunation, 
and It la explained that tho fifth day after the new 
moon la unlucky because on this day were born Oreus, 
the god of the infernnl regions, the Rumeuldes, or 
Furies, and the Titans, who revolted nnsucccoafnlly 
against Olympus. Several other lunar superstitions are 
similarly connected with the stories of classical myth 
ology 

An analogous process hy which many moon myths 
originated la explained by Prof Ilnudnltle* who made a 
special study of tho superstitions of this class prevail 
lug among the French |**istruts. Tho new moon sym¬ 
bolises youth, vigor and luxuriant growth Ilcneo the 
belief that plants abound In sap daring the increase 
of the muon and that seeds planted at this time will 
produce abumbrut vegetation On the other hand the 
old moon tn a symbol of maturity, plants grown for 
their fruit or seed should accordingly be sown at this 
time. The young moon is tender, tbe old moon tough. 
Hence when the moon Is young eggshells are easily 
broken through, anti this Is the fnvorahlo time to hatch 
chickens 1 The association of Ideas Involved in these 
doctrines recalls the old notion of “signatures' In modi 
cal botany, according to which a plant with heart 
shaped leaves was good for diseases of the heart, and 
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s us to the persistence of beliefs con- 
wlth tho weather These are tho 
Lhe moon superstitious, a ml to a cer- 
■e fostered by science Itself Meteor 


ologtsts are, to this day at loggirlieada an to what. If 
any, atmospheric fluctuations (aside from the un¬ 
doubted but insignificant atmospheric tides, due to the 
combined pull of sun and moon) are attributable to 
tbe moon Tbe subject Is a safe one for tbe trained 
man of setenre to discuss, but when tbe dilettante— 
and a /WMorl tbe harebrained Ignoramus- Interjects 
his opinions Into the dlsciuwlon, the results urn sure to 
lie fantastic. The very tact tlrnt the most patient In 
vesUgatlons have failed to establish conclusively the 
existence of any lunar period In the weather shows 
that. If the moon does affect the weather, Its Influence 
ronst be Infinitesimally small, anil, therefore, of no 
practical Importance The latter circumstance, how 
ever Is overhsiked by the jmlillc nml controversies lu 
reimtulile scientific ctreles have undoubtedly created the 
popular impression that the whole subject of (he muons 
Influence on Hie weather Is fur from settled. 

Lastly, sham science which the irnbllc mistakes for 
the genuine article. Is a most nefarious ngiDcy In per 
petnatlug moon superstitions. V familiar example is 
tbe table for predicting the weallipr from the time of 
day at which the misin changes known as ITcrsehels 
Weather Table,” so widely published In ncwspn|s*rs and 
almanacs. Aa a matter of fact tho grail English as¬ 
tronomer was in no way responsible for tilts absurd 
production, which lias borne his name for a hundred 
years. 

Gold-tin Cana 

T HE corrosion of tin cans uaed ns food containers la 
sufficient to Induce Investigation As a result of 
such study Godeman baa made a substitute for tinned 
Iron that la nothing leas than gold-iron Tin or Iron 
does not quite fill the pore*, but gold alloyed with 
Iron does thia perfectly and makes an ideal food con 
talner—except for the cost, which la fifteen times that 
of ordinary tin plate Godeman applied a liquid amal 
gam of gold and mercury to the Iron plate and then 
distilled off the mercury The resulting plate looks 
like gold- resists adds like gold and is absolutely uni 
form and continuous in surface It was also found that 
the pores of Iron Could be filled with enamel or < veu 
with glass if a preosore of 00,000 pounds to the square 
inch were applied, and the resulting product was Just 





1*1 pe line* from ciul to Natcbec power boost. 


Agriculture, Electricity and Irrigation 

Intensive Farming Made Possible With the Electrically Driven Pump 


B rrmCItMRNT of the farmers’ coudl 
IIiiiin uml liuproted elllcleucy lu ell 
forming o|h rutloim are the need* of Die 
hour lfiinkcra mid IiumIiicim men's mmo- 
cintlona, federal dcinirtmenK agricultural 
collegia mul Importnut engineering or 
gaiilxutliinn art- glilug careful atudy to 
thin bUMlc fouiulnllou of the country'a wel¬ 
fare. ami yet Ultra In perhaps no one 1m 
prorement tliat may Im counted on ao 
radically to benefit the farmer aa the In 
troductlou of electricity on the farm 
The electric farm, turnover, la not a new 
Idea, for forms well worthy of this np- 
pellaUim have 

lion approximately for ten 
year*. llut there has been very little dls- 
eemlnalloii of exUllug knowledge of the 
use or electricity In agriculture, with the 
result that furma electrically equipped are 
under hiimpIUou and regarded aa Imprac¬ 
tical hobbles. 

Here I shall endeavor to show that such 
derognllon should cease at once, for we 
may look for a general use of electricity 
on the laitir class of fnrras In this conn 
try before many years have claimed, and 
electricity Is now being ntlUxed for light 
lug and isiwcr purposes on a much larger 
number of American farms than many of 
us realise 

Let us consider for a moment the farms 
of Ihu Hautliaost In some sections of 
thnt fertile cuuntry, well protected by the 
mountain ranges, ore to be found many 
electric farms, with buildings lighted by 
electricity and many of the laborious oper¬ 
ations accomplished bv the nso of electric 
power Tliurt were our flrat i lectric 
farms, tike iieriod of establishment corre¬ 
sponding with the development of the wa¬ 
ter powers of the nearby mountains. 

On the majority of southwestern farms. 
Irrigation la practised, and naturally elec¬ 
tricity was flrat made use of for pumping 
purpoeoa Next, under the Influence of 
prugreaatvo operators at local central ata 


By Putnam A. Bates, E.E. 



content to enjoy the advantages which 
electricity from water power made pos¬ 
sible to them, but did not seam to regard 


a were, In fact, electric t 


produce of the land, were, as they are 
now, practically all opera tod by electric¬ 
ity I refer to the canneries, fruit pack¬ 


ing districts In southern California, fo^ 
example, at that time, were such that It 
^would have been unusual to adopt any 
other form of energy, a combination of 


then new and the companies desired busi¬ 
ness, and we did not have the gaa engines 
we possess to-day The efficient and re¬ 
liable gasoline and fuel oil motors were 
not developed until several years later 
There was pumping to be done, for irri¬ 
gation was rapidly coming Into favor, 
and. naturally, the elactrio oompaqlee Be¬ 


lt Is difficult to 


Turbtdeti waters of tbo Natakea ttvtr abeva Urn tataka eaaai 


within the reach of all, made the Irrigated 
farms, or If the electrical load, which 
these farms warranted. Insured the suc¬ 
cess of the power developments. Both 
; to have worked together, 
i practically tha an- 


r saea on fhnM. Thta «*s 
ban rants ago in the to 

lea has not mxtarially 
tCMMMM M m.) 
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Franklin Institute Treasures 

Discovery of Kpeley’s Motor, the First Yale 
Lock, Franklin’s Static Maclune and Other 
Interesting Models m the Underground 
Storage Rooms of the Old Building 
By H. D Jones 


AV of the old Franklin Institute Building In Philadel¬ 
phia Ini brought to light a number of Interesting 
models that had been allowed to rut in oat of the 
way comers of 


them. The look Is a very ponderous tffsir, but It must 
be remomberod that in those day* the old idea that 
weight nude strength still prevailed. 

The story of the Seeley motor hoax will lire long. 


Wi?: 




VI * : 


Franklin's beach for dressing type. 


the frauds Is the RedhelTer punctual motion machine, 
which claimed to work ou the principle that loaded ears 
on an inclined plnne exercised a constant force to push 
away the planes This force was supposed to rotate a 
large wheel. The 

-i model actually 

shows that the 
force used to de¬ 
ceive Invent! ga torn 
of this method of 
overcoming the 
rules of nature 
was obtained 
through a small 
wheel, worked by 
I cloikwork con 

i cealud In the hol¬ 

low of ono of the 
posts. The clock 
J work was set go- 

Brush’a original arc lamp. lug by wlndIng 

one of the knobs 
seen In the pboto- 
graph of the 
I model A humor¬ 

ist at the I n a t i 
tute has set at 
the top of the 
ltedhcffer ma 



tr 


bile 


culatlotu spent a 

kmc time trying to estimate the number of arrange¬ 
ments of manipulations made possible by the lock, but 
found it would take more than a lifetime to enamors t« 




Oliver Evans’ “Oruetor AmpUboUa. 


It* interest will be enhanced by the preservation In the 
Franklin Institute of the model of the remarkable mo¬ 
tor that Realty built to deceive intending invertors and 
an rich its inventor until the fnnd was exposed after 
Keeley's death. For twenty-five years Kceley astounded 
eminent adentlsU of Europe and America with the ma 
chine that he claimed bad solved the secret of per¬ 
petual motion. The Inventor of this machine would 
start bis device going, apparently, by playing a tunc 
ob a mouth organ He convinced many clover meu 
that be told the truth, and stock in the new concern 
sold freely To the day of bis death Keeley doclared 
that his discovery was a genuine odo, and It was only 
whan the bouse in which tba machtao gras placed was 
thoroughly overhauled that the colossal fraud was dis¬ 
covered. Seeley bad wired the walls of the building. 
He run his mathlne by Ugh pressure hydraulic power 
When the wires attached to the machine were the sub¬ 
ject at Inyeetiptkm, Keeley would file them to show 
that they weds solid and could not be used for any pur¬ 
pose othsf than that ffjr which they were attached. 
Pisces- at wire tbps filed are to bo aeon at the Franklin 
InatHite.'*h* broken pieces show that the wires 
wen boBow tafi amt the inventor of the wonderful 
motor wssfulty stopped hU filing short of perforating 
the se si e s K wkich would have exposed the fraud 
Then several other perpetual motion machines In 
tha naM^*** of them deUbente cheats Uke the 
Raster motog, agum Urn orostkm of entbuatasU who 
mlaealeuiated but bad faith enough in their ideas to 
duty mb'Ofiks fbr protection. Qua of 


BtamUiig on 1L 
More valuable 
from a scientific 
vlcwiHilnt than 
the models of the 
lieri>etUBl motion 
deciivirs is thu 
model of tlio 
j Htepli c n a » n en 
trtne, shotting (bo 
wheels suiniorted 
on iilstona work 

. _ ln« In steam cyl- 

upnlrrits luders Instead of 

springs. The en 

glue weighed about eight tons. Tho wheels were con¬ 
nected by a chain. Tho engine proted defective in 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


Wave Motor* on the Pacific Coast 

By L. McCally Edhoim 

T HK night of tho oraan iiHelessly expnnd- 
ing its energy on thn Hand* of tho shore 
hu Nlartod many a man to puullng oi 
a wav to rapture (hu power and put it 
urn J lint non a number of wavo motor* ■ 
being tried out at various point* along tho 
I'm ifle coast nnd min# of the 
usual eongtruetlon. 

One of these motors has t 
at Vouieo, California, and pumps the 
water to a height of forty feet To gen- 
orate oloetrteity It is plannod to pump this 
water into a storage tank, allowing It to run 
through the turliinos. A wooden frame is 
built out from the pier about twenty feet I 
almvr the water and this supports tho I 
motor, which 


largo woodou 
wheel ten feet in 
diamotor inouot- 
od on a stool 
shaft Two 
h o a v y timbers 
extend from the 
wheel to two feet 
below tho sur- 
faneuf tho water, 
where they 
oonnoot with a 
wooden piano 
placed to nnelve 
the full foree of 
tho woven. Thu 
incoming break¬ 
ers dash against 
the piano driving 
It shoreward, 
while thu roood- 
Ing waves foroo 
It violently out 

Tuo oscillates 
the wheel and tho 
power is trans¬ 
mitted to four 
pum|w liy means 
of steel w I re 
cables The »« 
water is pumped 
to a luuglil of 
f o r ty foot 
through a tbreo- 


tho tauks have 
not yut I loon 
placed to nceive * * 

the water, tho 

spray can lie seen In ono of the accompany¬ 
ing photograplia failing in a shower 

Fully a score of different wave motors 
are being tried out along tho coast. A 
motor near Han Diego works on a some¬ 
what different prinniplo from thn one just 
described, as It is proposed 
power without tho uso of a pa 
tograph of this plant Is reproduced here¬ 
with. 

At Huntington Beswh a company ha* 
recently secured a concession on thn muni¬ 
cipal wharf on thu promise that It will In¬ 
stall a wave motor and supply free light 
the littlo town Honoe its development is J 
bomg watched « ' ' 


How to Sell Invention* 

By William Atbsrtoa Da Pay 
Al’ course the most directly important 
'-'iMimt in invention is realizing money 
upon the children of ono’t brain thus called 
into being There is always a seoondary 
sentimental satisfaitiun in an Invention 
when it becomes an item largo or small, in 
the progress of the tmiia and eon tributes 
its share to the added comfort and well¬ 
being of human kind The inventor is 
Ukoly to appreciate his service to his fellows 
and pnse this benefit In proportion to Its 


real worth. But If be gets far in invention 
he must likewise be a practical man and 
make money out of his labors. This 
money is, quite naturally, the Immediate 
object of his activities. 

Advising the inventor as to the best 
method of procedure in marketing hu pat¬ 
ents is rather a difficult task. There are 
no woll known roads to wealth through in¬ 
vention that may bo very definitely 
pointed out. Tho men who have been] 
successful, however, have a good deal 
say on the subject and their advice ought I 
to be of tho best. In that they agree as to 
general principle* a good, middle-of-the- 
road course may be presari bed which, when 
modlfiod by the exceptions is any given I 
ease, ought to get its value out of almost 


y profits, nan may be 
larket that will compete 
and this competition must be met There¬ 
fore the inventor should think of the prac¬ 
tical problems of the market before be 
gives much time tq a prospective invention. 

Upon tho completion of his patents, the** 
bring of record at the Patent Office, the 
inventor will reorive drenlare from half a 
dozen sources, embodying proposals to 
market these patents. These edreulare 
will tell of the various methods used by 
their senders of bringing patents before aa 
Industrial world whleh is waiting on tiptoe 
for just such inventions. Whan tbs pat¬ 
entee answers one of these circular* ha will 
find that a fee in advance is req u ired on one 
pretext or another. He sends tbs fee. 
This is the last he ever hears of tbs circular 


> whom yon may go for advice. Ton 
ould remember that the edviee of only 
soaoeMful people la worthwhile. Ootothe 
at the tap. If be is interested soms- 
r may be aeoomplUhed, while tbs Ba¬ 
laam of tbs unimportant m 


Many of the greatest t 
have been ridiculed In tbe beginning. 
Make the aritios show you why your inven¬ 
tion Is no good. If you are an Intelligent 
and they cannot show yon why, keep 



widaaa and improve- 


Finally, if your idea la any good, it wfll 
oosne through this fire of erttirism. In the 


have attracted 
The 
1 men 

of the aort oT 
Industry hi 
which your In¬ 
vention is to be 
used are tbe very 
kind of men who 
are most likely 
to flnanco ita 
m a n u faeture. 


Ite 

and ita possible 
market. They 
are eueosssful 
people and there¬ 
fore are likely to 
have money with 
whleh an enter- 


may be put on 
its feet. They 
have financial 
friends who have 
confidence in 
then judgment. 

If you have 


people who know 
your line, yon 
will not have 
few far before 
you will have in* 


The Inventor should have thought of the 
sales end of his creation before he spent 
much time and energy upon it. An inven¬ 
tion intended to add to the convenience of 
three-tagged people might he of great 
worth to thoee so constituted but the possi¬ 
ble sales would be so few that Its develop¬ 
ment would not be profitable. There are 
many more two-legged people and it would 
be bettor judgment to invent for this 
larger field It would he more praotloal to 
patent a cotton ploker than a daisy picker 
because there Is a bigger Industry demand¬ 
ing tbe fonnor An unproved shoe would 
have a material advantage over an im¬ 
proved glove for there are more shoes worn 
than gloves. 

The inventor should fkst ask hlmarif if | 
there is a demand for the thing be propo ses 
to develop. He should attempt to gut tile 
viewpoint of the possible purchaser and 
manufacturer of his invention and judgs 


worth while He should 
great numbers of bis article must ba sold to 


probable prito that the | 
purchaser will be wilting to pay for «eh-aa 
article. He should determine whether or 
not tbe article can be 


senders. I have never talked with an in¬ 
ventor who has ever sold anything through 
these self-styled benefactors of the ingen¬ 
ious. It would seem that it would be an-1 
tlrely possible to oonduot a b o tin sea-of this 
sort that would he mutually beneficial to 
the patentee and the manufacturer but asl 
far as I am able to ascertain, no sneh busl- 

80 it is tbe part of wisdom for tho three- J 
tor to forego this immediate proffer of pos¬ 
sible benefit He has a better way nearer 
home Whoever he is and wher ev e r he Mrs 

thority upon the very sort of thing he has] 
invented If it is an apptknre that has a 
place in any phase of railroad activity, 
there are men in the repair shops of tiwj 
nearest railway division who w31 be msol- 
tact judge* of Its merits. U ttig tsb* os*d| 
in the budding 
are putting np 


man should be a tor judge rith* useful- 
nass of any ordinary tool. Ifeihaot Hkriy 


it anytidswwHM 


« have your authority towboifc. 

. waMdsta. 

sww you lire there are p ta . tivti j ^ a sn rf 


you. Probably some two or three men 
may be brought together to start the mains- 
factors of your device. Ton fnnriah tits 
patent and they furnish tbs numey. Ton 
should he ready to mahs favorable tanas 
with snob people, Tou may have a patent 
that is worth a mfiikm dollars. Ton are en¬ 
tirely justified in giving away to tits right 
man ene-balf ef that patent, or a WOODOO 


do tids if you orient tho right n 


manufacture of the artirie. Tbs right man 
bring interested in the octant may bring it 
“ wiftiue ‘ 














Wau _ . __ 

«*$%•»*«?<* they stay glva you letters 
te tkirir Otttral marnifeeturing plant that 
*■ 1*704 a bearing. 

If JOB patent to not * thing eomploto Eb 
I treK 70 a riwuld |M in tooeh with tha 


whloh it is a part. It should not be difficult 
teg* the addrerea* of gnat numbers of the 
■anutartaren of any givtn artieta. Tba 
afite ite far thoao artistes hi your hcana town 
om givo than to you. If you hav* ra¬ 
il sufficiently developed to thor- 
_ _ moostrata It, 70 a may And it 
worth your whfla to maka a trip to As fao- 
tortaa that offer posrfble aalaa and pen- 
•onaDy Interview the party who la the 


If your invention la worth while and 70 a 
pnaant it to the paopia who are intonated 
ia Ha dare aad thara are no trade reaaana 
why it abould not be adopted, yon an anra 
of a aala and should have 1 


» a drag on the market, but 
whaapaaaed. The preaant an the 
gala dayi of the inventor Never before 
hae the world known luoh aetivlty in the 


_ built 

sleek whhh reed vet He motive power from 
a eunent of ah blowing upon a turbine- 
ahaped wheel. Tbeolooktawsimplybollt, 
that the enmnt of air prod Good by a rtovo 
_ ia mOeient to make it 
go. The ah ia bronght to the dock by a 
pipe find upon the wall, A very *t 
ounant h rednoed by a oertain clever 
trivanee wbkh regulatee the (peed of the 
works. Thia eloek eervea at the mme " 
ae a ventilator Tbe one built ae a sample 
la installed in a reataurant at Unymarkt 
ad works satisfactorily 
A Nnmbar af MaUi Calvert Pateate.— 
atenta Noe. 1,049,543, 1,049,543 and 
1,049344 have been lamed to the Smith 
Metal Perforating Company of San Mateo, 
GaL, aa assignee of Andrew Smith of 

The patent, No 1,049,543, 
has its sections provided at their meeting 
ends with integral reinforced terminal por¬ 
tions so formod aa to oonstitato abutments 
to resist longitudinal stresses, the patent, 
No 1,040,543, comprise* longitudinal 


It b 

that tend always to devising new a 
ances to save the labor of man and 


him In Us over Increasing Add of nativity. 
It Is the inventor upon whom devolves the 
responsibility of supplying these, as it baa 
bean the inventor who has so largely been 
responsible for developing activity Tbe 
sated a very complicated 


flanged edges with the metal doubled back 
upon itadf awl extending into its seotkm 
and having a brace flange lying against tbe 
inner wall of iU section, while the patent. 
No. 1,049,544, forms the sections with 
sheet metal oasings having outer corrugated 
etions aad an inner smooth walled metal 
ling. 

Hew le Straightaa Curly Hair—Hair I 


life has, in return, offered an 
Add for the activities of the tort of 
who treated it. 


tlons in the Patent Office under rejection 
and awaiting amendment ar other appro¬ 
priate action. It ia interesting to notice that 
at the dose of business on May 3rd, 1013, 
the total number of applications in the 


Tws Great Iavemtera. 


A. Edison is reported to ha 
belief that “Inventiveness’ 

V the pupil has ambition, 
imagination. Reoently, ~ 
Graham Bell in a public 
evolution of tbe tolophoa 



particularly how ha. Dr Bell, before reach¬ 
ing the age of sixteen, had made some Im¬ 
portant discoveries In sound whloh, how¬ 
ever, he found were not original but had 
been described by Hslmholta, also how ha 
and his brother bad completed a talking 


whoa* child was crying Dr Gimham Ball 
told of many intere sting m p rei s tin s sU a iUn g 
fcp to ths telephone production and re- 
peated Ms frequent as ser tio n aa to the im¬ 
portant part played by his familiarity with 
the admiee of sound. tdUng hew the s 
add ifcftri sa l features of the teiephot 
spired sons one, Maxwell, probably, to de¬ 
scribe the great invention as the rsault-ef a 
Store taU Ure tkn of the arit n osa . 

C sm k tMd fw taO Kk aa^Ppwder Pmff. 
f -*Ths patent, No. 1.049,184, to Anton 
Wfctrieh of New York dty, for 0 pooket- 
hoak arid pnwds rp urf.wfll be interesting to 
tMladha a. involving a modtAeMtoof the 
- in Un patent Mr. 



a part of tho deok or deeka of the 
tueh manner that largo portion* may be 
readily detached and launched overboard 
in ease of accident when tbe (Up is sinking 
r is in danger of sinking. 

A Nov *1 . 

Riley and Carrie Davis Powell of Nome, 
Alaska, have patented, No. 1,063378, 
sled which hae a body and front and re 
bob-runner* pivotally oonneoted with the 
body and having an engine mounted on 
tbe front end of the body and aa aarial 
propeller at the rear end of the body with 
its shaft extended diagonally of tbe body 
and arranged to be actuated by the engine. 




In patents, No 1,084,801 to 1,064,885 in-1 
ulusi ve, are shown a number chain-pipe vises 
all of which are characterised by the pro¬ 
vision of a chain to partially encircle the 
pipe and a Jaw block reeeased to engage 
the pipe together with means for adjusting | 
the jaw to clamp the pipe within the chain. 
The patents issued to J H Williams A Co. 
of Brooklyn, N Y , a corporation, on the 
applications of George Arn hem of Chapin- 
ville, Conn. 

AaU-sUddisf Desks for A ate m* biles.— | 
To prevent an automohOe from skidding, 
it is the 0 us tom to provide the wheels with 
tire chains The task of applying tho I 
chains is a laborious one and takes consid¬ 
erable tune, in order to provide a simpler 
method of preventing tires f! 


popular In section inhabited by the kinky 
haired We And John Wesley Freeman of 
Aileene, Ark., has secured a patent, No 
1365,973, for a method or treating kinky 
human hair which consists in applying to 
the hair a normally solid oloaginous droes- 
and then combing the hair with a 
heated oomb to cause tho hairs to be| 
straightened and separated and 


Preserving Green Vegetablea by Cool 

Water —In patent. No 1,065,363, to Clar¬ 
ence H. Plummer of Black River Falls, 
Wi*., is presented a prooees of temporarily 
preserving green vegetables such 
and beans in which the vegetables 
jeeted to an upwardly flowing stream of | 
raid water for a sufficient period to reduce 
their temperature approximately to that 
of the water 

Ctgar-bnachlnf Machine —The Inter¬ 
national Cigar Machinery Company of 
New York dty, as luwlgnoo of & L Prasoott, 
ha* patented. No 1,061,006, a dgar 
oMne, which includes in 


for shaping a eotected number of out -1 
spread leaves to produce a Spanish bunoh, 
means which act on the shaped leaves to 
form a bunch and also means whloh tu 
the formed bunoh to convert it Into a dgar, 
the invention being characterised by the 
stion means in connection with the 
re specified 

P o ppet Valve of High-speed Steel.—A 
. at. No 1,061345, has been lamed to 
the Rich Tod Company of Chicago, Hi, 
assigns* of George R. Rich of Oak Park. 
HL, for a poppet valve, which la 00 ns true tod 
of high-speed steel or a steel containing in 
its composition a percentage of tungsten. 
It is claimed in the patent that poppet 
valves of high-speed steel are capable of 
holding the temper when subjected to very 
Ugh temperatures and remain in perfect 
working eondltum and tree from any ap¬ 
preciable earbon deposit after having been 
subjected to high temperature of gaass in an 
Internal combustion engine of an automo- 
bila during a run of 4,000 miles. 


Radovanovio of Zurich. Switzer¬ 
land, has scoured a patent for aAannonlum 

-is attachments for trantenitting the 

_Mite keys to three of aptaao ke*- 

board re that when the parti are property 
up and in eiow proximity, bof 

__ate may be played rimnl ta n a o uri, 

faff actuating the kaye of the heresoUum. 

Lite-ea stag Deviee for Vawe k . In a 
Not 13fcl3«, breed to &> 

^ m of Oueeoh, OMto.wkfch hre aow 

.reriffasd re thM****** #thn< 


with several short lengths of chain. These 
rollers are mounted ad jacen t to the rev 
wheels of the automobile and may be 
brought into engagement with them v" 

desired Owing to frictional contact | 
with the wheels the rollers will be revolved 
rapidly while the vehicle is in motion and 
the chains will be thrown out oentrifugally, 
bringing them under tho tread of tho whaii I 
and thus preventing the wheels from skid- ] 
dmg Whenever it is desired to remove the 
on U-s kidding device, it is merely n 
sary to operate a lover whloh withdraws 
the rotter* from engagement with the 
wheels and tho chains from under tho tread. 
Patent No 1,045,009 has been granted 
this dovioe. 


lariy in cities, to signal with the hand when 
they are going to make a torn to tho right 
the left or whan they 
stop the car, for the benefit of following] 
automobiles. To provide a x 
' and particularly one 1 
used at night, a [new signaling glove has 
boon invented (Patent No. 1,046326) 
This glove camod a battery strapped to 
the wrist portion, alau an electric bell above 
battery and an electric lamp 
back of the hand portion. The circuit of 
tbe bell may bo cloeod by touching a thumb 
oontaot with a contact on the first finger of 
the glove, while the circuit of tbe 
lamp may be dosed by touohing the thumb 
oontaot with another contact on the first 
finger of the glove In this way the chauf¬ 
feur may give either an audible or a visible 
pud- 

Multiple Teles c ope.—An inventor has 
devised an astronomical instrument 
listing of three telescope* so adjusted to 
another that their Adda of view are 
coincident. They an mount 

stand ahd. the movement of one will 
cause the movement of tbe entire series. 
The object of this triple telescope is to 
[fadhtate the instruction of students, The| 
instructor is stationed at the oentrmi 

telescope and be keep* the object In 
view, that 1 * in tbe field of all three, 
the beginners need not be eoooemed with 
training of their telescope, 
devote their entire attention of the study 
| of the object in tbe Add Thus, instruction 
coincident with observation. The 
or, by taking two students at a I 
u give hit dare tong 


Legal Notea 

The Saa a t a Patent CeasmlUea.—Tbe 
patent committee for the Senate of the 63rd 
ia compound of OUie M James of 
Benjamin F Shivdy of In- 
D Smith of South Caro- 
P Gore of Oklahoma, Frank 
of Connecticut, William S 
Kenyan of Iowa, and Le Baron B Colt of 
Of these, It will bo notioed, 
only'two members are from New England 
PreeuafOaa from Refusal to Answer — 
The Court of Appeals of the District of 
Columbia, speaking by Mr Justice Robb 
of Porri v Thoms, hdd that 
where, during the taking of testimony, an 
inventor testified to tbe finding of a book 
oontalning a memorandum which he stated 
enabled him to fix dates of invention prior 
to those previously set up, and such memo¬ 
randum might apply to any one of several 
inventions for which applications have been 
filed, and tba inventor refused to state at 
what time each of said inventions was 
made, his testimony had no probative 
force. The refusal to answer warranted 
iresumption that another application 
the one in interforonoo might have 
filed and to whloh the memorandum 
referred. The witness was asked in cross 
at what time ho made each of 
his five applications and was instructed to 
to such applications as 
or aa were Involved in 

Soma Adjudicated Patents.—In the care 
of Johns-Pratt Company v K H Freeman 
Electric Company, 201 Fed Rep, the 
Bachs patent. No 600,341, for a safety fuse 
held valid and infringed Tho Painter 
patent. No 792,284, for a method of mak¬ 
ing bottle stoppers or closures was held 
valid and infringed in Crown Cork and 
Seal Company ▼ Brooklyn Bottle Stopper 
Company The Pam ter patent. No 887,- 
838, far bottle stoppare was hold valid and 
id in Crown Cork and Beal Com- 
Brooldyn Bottle Stopper Company. 
The Wheeler patent. No 887,883, for bottle 
hold valid and infringed in 
Crown Cojk and Seal Company v Brook¬ 
lyn Bottle Stopper Company The Lafcan 
patent. No. 946,788, for an improvement 
in oaramol holders was held valid and in¬ 
fringed in American Caramol Company r 
Gbmroek Stamping Company The Wean 
patent. No 946,788 was held valid and 
Infringed in American Caramel v W liliams. 
The Roland reissue patent. No 12,933 
(original No 007,407), for a subaqueous 
rook breaker held valid and infringed in 
Submarine Rook Breaking Company v 
Submarine Company The Moore patent. 
No 784,488, for a filtering process was held 
valid and infringed in Moore Filter Com¬ 
pany v Tonopah-Belmont Development 
' It will be noticed that in all of 

the above oases the patents were In id valid 
and infringed 

Other adjudicated eases include tbe Ran¬ 
ine patent, No 094,680, for a reinforced 
concrete floor in wbiob claims 6 to 10 in¬ 
ns were held not infringed In tbe ease 
utaome Concrete Company v Got- 
American Button Company Tbe 
Cardwell patent. No 040363, for a wallet, 
which waa bold void for lack of invention 


_ I, Is 

validity in Cardwell v E J Wilkins Com¬ 
pany, and the Muller patent, No 1,035.098, 
for mechanism for producing a walking 
motion in toy figures, hdd on a motion far 
preliminary injunction void for lack of in¬ 
vention in Nurnbcrgcr Mctali. eta. V. 
New X Toy Manufacturing Company 
riadktien of Federal Ceart.—In the 
The Fair v Kohler Dm and 8 |moialty 
Company, the Supreme Court, speaking by 
Mr Justioe Holmes, has hold that where 


good or had la one arising under the patent 
of tiw United States and the Federal 
Court has jurisdiction. In this case tho 
k 1 ab( to pUintiiTii bill for in- 

frisgemeat of a patent by eeUing the pat¬ 
ented devise below a specific price, denied 
that three was any infringement of the pat¬ 
ent and alleged that tbs cause was not on* 
string ureter tba patent law. 
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Mon* of our country the principle of effl- 
ciency which underlie* the utilisation of 
our resources, exemplified by these Illus¬ 
trations. 

During the primitive period of the his¬ 
tory of American farming there wai too 
much extensive husbandry and Dot enough 
Intensive farming lend was abundant 
and cheap, itnd much of It drained Itself 
The ploueer, believing the supply of land 
Inexhaustible, selected a patch, killed off 
the trees, cultivated it until available 
exhausted, ind 


- tneu moved to nnotner Held. In thin waj, 

the increase in population being rapid, 



need water And it Is not *uIndent to 
have water by the deluge—from time to 
" L1, ' J3C3 time—but water must be applied In such 

INQUIRY COLUMN manner as to provide the stimulant Decee- 
---- sary to plant life. In order that develop¬ 
ment may be greatest at certain stages of 
growth. This is especially interesting. In 
that It la a claim for the merlta of Irrl 
gatlon, not only in the arid country, but 
in sections where there may be an a bund 

_ _ _ nut rainfall. 

. hg si ft* aaaa Watsd tauss **s ml- Bo It la seen that scientific sericulture, 
Sgg^. % ***** irrigation and electricity have formed a 

asm 




j^Ss&cSCvrSHlfil 
«sesxjli£: - 41 - 
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bwa passing directly to the land, but more 
,d_ often the turbulent mountain stream* are 
carried for miles in flumes nr canals, only 
to give up energy at several point* mi the 
ams way, and ultimately to Irrigate the land 
,w by gravity, or pumping, as the conditions 
■hf may require. 

Another method la to drain the marah 
Jd- land and pump the water thus available 
»■* to the higher plaoes adjoining. Suit 
^ lmm able crops are then grown on land of any 
level, with the result that the am for 
an production U materially Increased. 

. mr Irrigation la the key which rsjuveoataa, 
aa well aa unlocks the fertllltt of the sod, 
qjw and to comprehend 1U Importance b> agrl- 
culture, one must appreciate the funds 
sv*s mental principles governing plant growth 
***** m) iqii culture. 

gufr When we consider that all plant hfs 
| most have moisture, and at certain stages 
ggflof growth more water is required than 
(at other times, It win be seen that to be 
Efi table to control the aunply of moletare 
SSeMto** «e growing «t tottfr top*!? 

Iths-coatrot of man. That |a to say, wa 
Rf«i» toto aMe to tU toe pleat growth to 

“{*■*•* P# ***■ #** ** . 
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car or motor boat Tells 
you how to avoid electri¬ 
cal trouble, how to locate 
it and how to correct it. 
Written by experts in Mich simple 
terms that an/ one can under¬ 
stand it 
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covers every phase of electric in¬ 
stallation on automobiles and 
motor boats. Write to- 
day for a copy before g 
the edition is ex- ■ 

hausted "'Tt r r i■ 


6 A Non- 

l]h Fluctuating 
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Investment 

Q Not affected by "money mar¬ 
ket" nuMpulabons because be- 
hnd them a the most Sable se¬ 
curity m the world—select, an- 
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<9 PhncgMl and aitetest assured 
by a very comprehenove Trust 
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Rain may or may not coma when it la 
needed meet, and again, It may pour 
down In dua l mo ti ve quantities, bat water 
under a well-managed irrigation system la 
turned on when and where and to the 
amount desired. Thin makea tannine In 
semi arid regions i mote dedolte and 
*dentitle propoaltlon than It Is In parts 
of the country apparently more favored 
by Nature. And through the recognition 
of this fact, we ere able to learn a leaaon 
that bolds good for all sections, namely, 
that when we have so arranged our noil 
conditions that water may be drained off 
the land as posdtlrely as it Is applied, 
the application of Irrigation methods 1* 
beneficial, no matter what may be the 
natural conditions of rainfall 

Pump Irrigation means Intensive farm¬ 
ing. And this Is the direction In which 
our eastern States' agriculture Is mov¬ 
ing. It may also be added that the pow 
er required for pumping has proven to 
be the opening wedge In Introducing the 
use of electricity In the majority of those 
farming districts where dependence ninm 
this form of energy hus become estab¬ 
lished. The most scientific farming can 
be done only by electric pump Irrigation, 
where the work can be programmed a ml 
the farm run Just as systematically us 
some of our big manufacturing and com 
menial undertakings. 

Many an eastern farmer can recall that 
he has watched the clouds float by, while 
wishing that rain might falL The few 
Irrigation equipments that have been cz 
perlmented with In our humid suctions 
prove conclusively that such anxiety may 
hereafter be avoided. 

During the spring of 11H1, the early 
strawberry crop of many eastern sections 
was completely destroyed by a six weeks' 
drought four acres of strawberries Irri 
gated under an experimental plant In 
New Jersey, yielded (be land owner be¬ 
tween $400 and $000 per acre The son 
nun’s yield of New Jersey alfalfa was In 
creased by Irrigation at the rate of two 
tons of cured hay per acre, worth $20 per 
ton. Four acres of five-year-old peach 
trees responded to Irrigation with $0,400 
worth of fruit 

These results, according to the Govern 
moot engineer, under whose direct Ion the 
experiments were conducted, were ob¬ 
tained on a farm which has been cultl 
vated for 200 years, on lands which hsvu 
heretofore failed to yield sufficient re¬ 
turns to keep one boy out of ten on the 
farm, lands which heretofore have failed 
to yield sufficient returns to encourage the 
clearing up of thousands of acres of si ml 
lar lands Himilar lands Uo here at the 
very door of European Immigration, un 
touched by the plow, within a few miles 
of 10,000.000 consumers, land which 
should be reclaimed and made the garden 
plot of this great multitude. 

When we awaken to the large areas of 
dormant, latent agricultural possibilities 
that will come about through drainage of 
the low lende, coupled with a genera) 
practice of irrigation throughout our 
South end our East, much In the same way 
that water distribution has been con¬ 
quered In our West, we will realise that 

added to the productive area of this 
country 

These are problems requiring Immense 
work and study tor years to come, bat 
the beneficial result* will outweigh many 
time* the cost sad labor that will be 
neeassary to solve the problem*. At pres¬ 
ent, an abnormal condition exists just ss 
It did In the eeml-arid sections before lrri 
fatten waa Introduced, and It Is my belief 
that the reclamation of worn-out farms 
and barren lands of the Atlantic Hlopo 
now presents moat remarkable agricul 
tural opportunities. 


THE DELAWARE 4 HUMOR U> 


(OeaeMto jres* gage $T1» 
principle and leaky and was ultimate? 
abandoned. The model at the Franklin 
Inatltate la a working motel, complete la 
evwjr detail. 

Brasfe-b 'Original are lamp to '4«Wx « 
ytoea U honor to the orito ri toa It**! 


very heavy contrivance, tat in principle 
It differs little from the Improved lamp 
of the present day 

| There Is a fine Qo U ec tio c of wn 
wheels In the exhibit, showing the early 
Idea of the steam turbine of the pr e s en t 
day. In the collection are overshot, 
derehot and breast wheels, Including 
Parker's original percuaetan and raa 
water wheels. The original testing 
chine made for the cosamlttee appointed 
to investigate the strength of i 
can he seen at the Institute, several good 
architectural models showing buildings 
and bridge* and the efforts mad< 
generations of engineers to overt 
ural obstacles. Hllhu Thomeon’a original 
electric welding device, demonstrated 
the first time at the Frank Un Institute 
18 SN, la on view, and alto Outerbridge 1 
process of giving iron a lace-Ilk* pattern 
from tbe use of lace 1 tacit an odd method 
of ornamentation that la not tin 
in use to-day 

For those Interested In tbe 
cuiarity of the barrels of guns 
a verted assortment of bant 
showing bow far a barrel can I 
without (tiring way Taste were 
stopping the barrel at a rifle with day, 
with send, with mud and various othar 
snbstancw, and gaping hole* In tbe metal 
show the danger of firing a gun with any 
obstruction In the barrel Other exhibits 
show the strength of rifle barrels made by 
various nations. The amount of powder 
was augmented In each discharge until 
the barrel burst 

A corner that will Interest many visit¬ 
ors is that given to tbe display of various 
typew rltlng machines of antique design. 
Some Included In this collection were con 
side red most satisfactory machines by 
men who are by no means old men to-day, 
but they are no longer manufactured. 
They are curiosities even among the cot- 
lections of the second band dealers, and 
some are probably not even to be seen 
there. The original bar lock type wr i ter 
la among them 

Among the odds and ends of curios may 
be mentioned the pneumatic carrier used 
when this feature of tbe postal system 
was first Installed, a machine for barking 
trees, a Daguerreotype model camera made 
by Isnqnln Hlabop In 1S89, camera and 
developing box complete, several models 
of the early printing tel e graph. Including 
nalns original printing telegraph, a 
modul of Godfrey’s quadrant, made by 
James Ham In 1781, Emmons single track 
railroad, the original single track road 
of 1837, Ice boats and lee crusher*. can*I 
Isiats with propeller*, and a large collso- 
tlou of Franklin relics. Including hie bench 
for dressing type and hla static machine 

There are nearly threa hundred models 
in the collection, which has been brought 
from the dirt and obscurity of the Frank 
lino Institute'* cellars through the efforts 
of the secretary, Dr KB. Owens, satiated 
by Ur Bullock. The models have been 
cleaned, retired and classified, and all 
the working parts put In shape by Allied 
mechanics, a task requiring tremendous 
labor and not u little research, tor some 
of the models could not be Identified with 
out considerable trouble and s ea rchin g 
among tbe old files sad Journals of the 
Institute. 

KeglstraUoa ef Patents ta the MM*, 
rise#.—The Philippine kgblatare has en- 
acted unde; date of February IQtb. 1911, 
an act which provides that owner* of pat¬ 
ents which have been issued or nsay hore- 
afUr be Issued duly registered ftt the United 
Rteter Patent Office under the tews of the 
United States relating to the rut of pot¬ 
ent* shall receive In th* FUttptda* Islands 
the protection soeomM- thorn 
United States under Mid Iton Md 
infringement of rock righto shall 
the person or party guflky «f sash I 
meat to the Habib tire created cgd 
by the law* of tbe United Stale* I 
saeh matters, proHMtB)i£#l: 
copy of all auth patoftto (f@§ 
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How can we offer at Goodyear prices, a tire 
of this grade and type? 

A tire that can’t rim-cut—an oversize tire. 
Made of the costliest materials, built for maxi¬ 
mum mileage. How is such a tire sold at prices 
asked for lesser tires? 


Our Profit 

ur profit It tlwmyi kept tt raln- 
n tuna put It hu lunged IX 


better tint, about 1100,000 yearly 
Yet we tell at price, never met by uy 
equal tire 

That la one rauon why Goodyear tlm 
far out tell all othen. Legions of men 
have proved that ibete tlm gfvs loweat 
coat per mile. 

The No-Rim-Cut tire, which we 
control, wipea out run-cut ruin. And 
Ita oveniie aava counties . blow-outi 
due to overloading 

Thouandeof new uteta every month 
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times its bulk, and more con¬ 
venient because you can have 
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bouts statistics at the nampagui, which 
■bow that iMtwMO UOOudUSr^tpws 

malaria *u reduced from 815*8.4 Since 

to diminish. Already tba aspect of the 
Campsgna baa changed, and an an of 

agricultural prosperity MO to be at —-- ■ - 

“° 1 iwAimb. Good Ladies 

E VERYBODY wbo bee sojourned SJiJUS.'j - 

among the Alt*, or other snowcapped - —'' . 

moon tains, most have admired the gorge. ll/AnV’ CUADO 
oua coloring of tbe peaks at mnrtoe and VV UKN. OriUlO 
sunset. Watching tbe splendid spectacle . ™ - . ■ T. Jr 

from day to day, tbe attentive observer *** powwT^ppJ wSft SL 

soon discovers that It Is a complex phe- aiDupsi p^. a _ MB 

nomenon, varying greatly with tbe 5gVr5llMiriBV * 
weather, and sometime exhibiting oer- 

tain pecullaritfe* that, to tbe nnlnldated, ***T . TT. ^ °* T* . T*,?" £41 

■re decidedly mysterious. --m ■ . i v.,1 -1 _/ TH 

In One weather tbe following sequence in JR0. SAMI CO 
of events may be noted When the son tm hkhw bOUriUn 

Has sunk nearly to tbe observer's borisou, ———---— 


hue. This fades grad 
nally, but In a few minutes, wben tbe tun 
Is a little below the observer’s hortson, 1 
but the peaks are still bathed In direct 
imnllnht, an Intense red glow begins down _ 
tbe sloiies ami moves npwmrd to the sum ‘ * le “P-to-tne-minjite Holder with Six 
mlta. This Is Identical with the may "twi P° mu tml » ***** abeoriw. Worth 
Halit arch” that In clear weather rises knowing about. Send for circular, 
from the eastern hortson as the ran sinks __“0rjJG0IIERT A CO., Teel Hum 
lielow the western, and It Is bordered be- ,0 *" 107 Street 1bw Ycil C3ty 

low by tbe bine shadow of the earth. _~T". 

Now. for a few minutes, the peaks are In SSKJ-KP™ r iiiUtaig* 
tbe earth-abadnw, their rocks end snows 1 
assume a livid appearance, aptly de- j 
scribed by the Inhabitants of tbe vale or | 

Chamuunlx whence tbe phenomena lu , 


W P ft JR0. ■ARRIS CO 
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Diamond Holder 



doubt that It Is due, at least prin¬ 
cipally, to the reflection from tbe peaks 
he may alow which forms In the west- 


defined sons at rosy Ugbt that rests upon 
the peaks while the latter are atlll In 
direct sunlight, la explained by the broad 
expanse of the “purple light” as compared 
with the small disk of tbe son. Some¬ 
times the sky itself (1 a, tbe fine dost In 
the upper atmosphere) reflects the “purple 
light,” giving rise to a “second purple 
light" for an observer situated at a suit¬ 
able angle of vision. This, in turn, may 
be reflected by the mountains, giving the 
rare phenomenon of a second reeolora 
Uoo. 

A rival explanation of reeoloraticm, pro¬ 
poned by Amaler, according to which tbo 
phenomenon Is due to a rapid change In 
tbe refractive Index of tbe lower air, ow 
lug to cooling after sunset, la not now ac¬ 
cepted, chiefly for two reasons, via, It 
falls to account for the oorrewondlng 
sequence of phenomena before sunriaa, 
and It assume* stronger contrasts of 
tamper* tore In the vertical than bavegeo- 
mUy bean found to occur. It Is not lm- 
poastUs, however, that the p r oce m ft*. 
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7 hi pur pom of Ihlt journal in to nrord accurately, 
iImply and Inti irutlngly, thi irorldu progrut In utfen- 
tl/h Inoirlnlgo anil tnduutriul at kievtment 


Science and the Cost of Living 

W I art well ncc iiatoimxl <o the Irulam that 
nil HCltiK-e ulllninlely (IuiIh iirnrtlcHl n|i|tll 
in I lull lint we do nut alums equally real 
tn> Unit ull iiractlcc has a neluitltlc lands. A|i|»riuic Ii 
Hu uuniM IwhIiiphs man on the subject of tlie thcori 
lit ncallli, aial Ik nil! prulialilv wnu J on ii wide tilth 
tin Hlaleini III Hint he 1 h too busy tilth tlie iimitloe of 


TIiIh iiiih In all tirt will for many pnrixurn ei 
I>1 rim I tin tliodH anil mil of lliinnh often aimiiir wi 
(iioiihli Hut In ii prolili in of mi t Iona I and Inti riiatlon 


1 he fiitlltti of Horae of I hew atliiiiplH at • xplalnlutc 
tin HllnatInn 1h ptrfcclly olnloua In one who Iiiih inadi 
ail iiiiIiIiimhI sillily of the facia Our turllf can ill 
•lentil not lie the online of a eonilllloii nlilili Iiiih Uiu 
oIihi rted equally In England F ninei Germany and 
elm when an well oh In our mill country oh 1h itenrly 
Hhown hj I’nif J r Norton In an article 'file « hang 
Inn < net of Idling, 111 thin week h Ihhui of unr St iplk 


let few iMHiple had, until recent 1) luken note of HiIh 
Hlmple truth it wan Urat ladnied out hy Humuel 
Newcomb that the purchaalug power uf nil oiiuee of 
gold <hiip|hmIiik for the aakn of aliupltelly that all pur 
rliHHOH nre made In gold) depindM oh two factum drat, 
the total aiiioiint of gold In circulation, and oecondl), 
the niplillty of elnulallon To quote V Del Mar ( •The 
Si lenee of Moiii) ’) Huppone that lfiOOOO million dol 
lura north of exchange* are to bo tninaacted In a year, 
and Kiipiaiw' the only kind of money to lie used eon 
hIhIh of gold dollar*. If theiie dullara could la> need hut 
onee during the year. It follows that It would take 
IKXXib mlllloiiH of them to elfoet the i xibungee. If 
llni eoiilil la* iimhI and re-need fifty tlmoa a year IMX) 
mil lb him of them would an (II tv to effect the exi Imogen 


• If, Hun the purchasing iHiwer of gold thua ileiieuda 
on tliene two factum. Hie Imal aumuut of gold In drop 
lotion anil Ihe mplillty uf circulation, wo muat expert 
that nni marked change In either of them factora will 
be uccomimnled h,v a corresponding elmiige lu the price 
of commodltlea Tlie rnpldtly of circulation la *ul>- 
Ject to Heaaonable fluctimtloiiH. owing to tbn iffeefs of 
the oeHMona mayo trade and ngrlculture and th» ■ price 
of money" Ooctuateo accordingly \galn, the total 
amount of gold In rlrmlathm ban been, Increasing 
ateadlly for many years, aa the oatput of the world’a 


gold mlnee la many Him greater than the km of gold 
Incidental to commerce and Industry ThU moat naeaa 
aurlly bring In lta train a fall In the purchasing power 
of gold, or, wbut amount* to the an me thing, a rim In 
the coat of living, all the world over No local legle- 
lailon of any kind can puadbly stem the tide, any more 
than we can hope by man-made laws to overcome the 
action of gravitation. 

The fact that thin simple fundamental law of the 
theory of currency wan (Uncovered by an aatrooomer 
and matliematlclau, and remained unnoHced by the 
hulk of ‘economists" for anme twenty years, until on 
earthed and brought luto the light by Profs, Kemmerer 
aud Irving Fla her, Carrie* a moral of lta own. The 
non mathematical la often Inclined to apeak somewhat 
flippantly of the 'formula- of tho mathematician. No 
aueer wax ever more utterly mlaplaccd than thin. No 
problem can be nald to be completely solved until It has 
been cast luto mathematical form. And many a "Helen 
title’ controversy rage* for years, simply because the 
eontmtnulH have not aufltelont mathematical Judgment 
and training to count the number of varlablea involved 
In h problem, and Ihe number of Independent equations 
connecting such variables. Ho long hh the former 
numlier excccda the latter, the problem Is necessarily 
Indi terminate, and there are a numlier of possible solu¬ 
tions A numlier of persona who, unaware of this, each 
Insists on a solution of his own selecting, may evidently 
go on argnlng forever without coming to an agreement 
This la what la apt to occur In a branch of science 
where the mathematical method of treatment Is neglect 
ed or even designed. 


T nE Invention of Prof «• F Dusaaud, described 
hihI Illustrated on another iwge In thta Issue, 
once more attracts attention to our present meth- 
oda of Illumination Hetncen the glow worm and the 
Incandescent lnmp there yawns a gap which will some 
day lie bridged by the combined aid of Ihe physicist, 
chemist, engineer, and metallurgist, Tlie liimliinna 
c rentures of niiture enuslikml ns lighting machines, 
operate nl an efficiency of alsnit ninety live p«r cent 
TIk Is-st lncHiidcscent lump of the day lias no elUdency 
of alsiut two |a>r ivnt < lenrly, wi hnvi still mucli to 
linrn from tho (In fii 

It Is onlv within Hie Inst ten years that this problem 
Iiiih been systiinatlcally at! inked. it least. a score of 
highly trained schnlbils ou this side of tho ocean alone 
lime applied Ho mselies lo (he tnak of Improving onr 
nothisls of lllumliuitlon Tlie mu profession of ‘111u 
inlnatlng • ngliiivrlng luis lasiu created—a culling 
whlih hi followed liy men vtlm hme stuillisl Ihe nrt of 
(llstrilialllig light most effistlull I‘hk lioluglsts, even, 
have boon recruited In the effort to pniilde us with 
ehciip anil satisfactory nrlllltlul light for It Is now 
recognised that niliih of the world a work Is done at 
midnight and that the human eye, the most dellcata 
and responsive organ of tho entire body, cannot be 
rockleesly overtaxed 

In this systematic study uf Illumination mnch has 
I won discovered which bus encouraged the laboratory 
workers. A siwctrusroplc stnily of the llrefly's light hy 
I>ra Ivce and Coblent*, along the lines long ago laid 
down by Langley, has shown that the Intermittent 
flashes of the Insect are stavtroscnpleally akin to the 
mdtHtlon of the mercury vaixir Hrc. Both lights are 
greenish yellow, or yellowish green Of all tho radla- 
tlnns In the iqieitrum Ihe yellowish green portion la 
luminously most efficient Ilonce the mercury pro In 
a sense Is a conHnnously glowing artificial firefly of 
glass and mercury vg|ior, and hence man has been 
unwittingly following lu nature's footsteps. 

Encouraging as (Ills Is, U Is doubtful If a light os 
cold as a luminous Insect's will ever be really attained. 
Indeed, It may he doubted If we want the artificial 
equivalent of a flretly Because the mercury arc radia¬ 
tion Is decidedly unpleawnt a glgnnttc firefly’s luminos¬ 
ity would be no more agreeable it is absolutely cer¬ 
tain that light must he white, that It must not Inter- 
fere too seriously with the Judging uf color vs I nos. 
Hence a slavish Imitation of the flrefly, a mere striv¬ 
ing after a cheap and efficient light wlthunt regard to 
uwthetlc requirement* will l>e frultlms. It seems Inevit¬ 
able, that for this reason alone, heat must always be 
an attendant of light 

Tht Eth oidwy of Knowledge 

O NLY one who has lived mnch among old books 
realise# the gwtbettc iwverty of contemporary 
scholarship compared with the scholarship of 
some gene rations ago. Two criteria appear to be all- 
sufficient In determining what we shall learn nowadays, 
whether In or oat of school. First Is It useful? Second, 
Is It true? Once there was a third Is It beautiful! Or, 
to express more completely the Ideals of onr gran* 
fathers Is It picturesque, piquant, rumatitle, cctorftd, 
spiritually eorighlagl 

As to what coostltutss utility, opinions will always 


differ, bat between truth and teMsttood the ft* is 
sharply drawn. Now, tls* attlmata eriterlM ptim the 
hspptnuaa of the bona* race*. la thme not much m* 
troth that la worth while? Is all agaa there ban (men 
ascetic schools of thought that returned a formal naga- 
tin to this Inquiry, and modem pedagogy appears 
to have tended toward the same view 
More yearn ago than we can to specify, wa learned 
the constellations. Even than Um fashion of putting 
mythological figures on the atar-maps—and a fortiori 
of teaching mythology along with astronocay—waa on 
the wane, but by a chance, for which we hare never 
erased to be thankful, old Borrltt fall Into onr hands. 
We learned the stars—and how mnch besides t How 
much, moreover—end this la the point we are aiming 
at—-of which the modem youth commonly learns noth¬ 
ing. All mere embroidery, if yon like—but how beau¬ 
tiful, how entrancing, how well worth cherishing 
through life! Old Orion brandishing hie dnb at the 
Bull, the mild Beer sedately pacing around the pole, 
careless of the Hunting Doge at Ms heels, the Jeweled 
locks of Berenice, the Swan soaring down the Galaxy, 
and all the rent of that splendid company that still, 
for no, peoples the nightly sky, but Is Invisible to many 
astronomers who know a great deal about Beeeelian 
numbers and other true' and "useful" things. Of 
course, one can and does learn mythology without the 
stars—whether from the fountain-bead in Homer and 
Hesiod and Ovid, or from some short-cut of modem 
devising—but how much the myths and the stars en¬ 
hance each others' charms, and how mnch the world 
la losing In their conjoined spell' 

And so of the flower*, their legendry, their embroid¬ 
ery. Is even more conspicuously neglected than that of 
the stars. What modem teacher of botany thinks It 
necessary or oxiiedtcnt to Instruct Ills classes In the 
history of herb-lore—to show them coplen of the old 
herbal*—to explain tho quaint doctrine of “signatures"? 
What (Iucm tho youth of to-day know of the curious 
beliefs enshrined in scores of familiar plant names? 
To be suro, such knowledge, like a knowledge of atmr- 
loro, Is absolutely essential to an understanding of 
thousands of alluslona In world literature—in Bhakee- 
poare, Dante, Tennyson, Rostand—and hence to a full 
enJoiDieiit of sntli literature, lint apparently this fact 
dooa nol make It ‘ useful” according lo Philistine mod 
ini Htundurds. 

As to history, happy Is he who learned picturesque 
fables along with sober troths from Goldsmiths his¬ 
tories of Greece and Rome. Wo tear hardly a school 
ho) of the present generation (apart from the dwind¬ 
ling few who still reed Plutarch) can tell who it was 
that said, on a certnln memorable occasion. 'Strike, 
but hear me'" or lu* ever so much as heard what an- 
s«er Leonidas made to the l'eralan monarch when sum¬ 
moned to deliver up tho Spartan arms at Thermopylie 
You who know only jejune, matter-of fact modern 
textbooks and reference Issiks—spend an afternoon in 
somo old library, with Hoes’* Cyclopiodla aud the Ox 
ford, with Lemprlere’s Clnusical Dictionary (“teUdable 
If not very trustworthy'' the Brltannlca callrlt), with 
a score of old Issiks on "imtnral history" and “natural 
philosophy," and, above all, with some flies of the old 
iwrlndlcal*. You cannot fall to be Impressed with the 
feet that, with all Its Intellectnal and material gains, 
scholarship has lost much In grace and distinction and 
humanity What Is more remarkable—and here is a 
bint for tho practical and prosaic reader—these old 
book* contain an astonishing amount of substantial and 
authentic information that has, somehow, dropped out 
of sight In the bnrly burly of “progwas." 

Hereditary Effect of X-Ray* 

E XPERIMENTS In applying X rays to the ova¬ 
ries of animals show that these an extremely 
wmdtlve to the rays, and are modified more 
strongly then Is Been In any other tissue. Becent re¬ 
searches made by M. Fraenkel In Germany appear to 
show that such modi flea Hons are transmitted to the 
nest generation, so that wa have a transmission of ac¬ 
quired qualities in this case. He applied the rays for 
half an hour u|kw a four-day old female guinea pig. 
and found that In the subsequent growth of the animal 
the development In slxe and weight are strikingly 
lessened as compared to check epadmana, STB gramffiee 
as against 730 at the age of 10 weaka. However, the 
reproductive faculty is not dtmlnfcliadrhBd the female 
gave birth (after Ihe normal period of 0 weeks) or at 
the age of 20 weeks, to three young, oh# dead and two 
living, bat xtrange to any, the young bad an axtremaly 
small riae and kept a smaller sin* than normal during 
tbetr growth. Again the rsprodoetlve power la wt 
l am m ed. Those animals wars net e xp osed i*„ the ray a. 
The female haring T tnebm length, gave birth to t#o 
yam*, one deed end the second e< release weeklies ' 
and Deeding a nursing bottle feeding. The nptWt&D 
had e second litter of throe young, but all very uuall. 





SOENTiro AMERICAN 


Tfca New flMu Dmlnjil " Grosser Knit ant" 
WTO launched at Hamburg on May 5th. TU« vesuri I* a 
MmUp of the " Koenig,” lunched Msreh 1st. The 
new dreadnought hac n db p bc wpe nt of 37,000 tone, end 
wfll be armed with ten 14-lneh guns. 

Ufitn’u CkaBeafle far "Amariea’a" Cat Accepted.— 
The ehalbnte of Sir Thamaa Upton, of the Royal Ulster 
Yaoht Club, hai been accepted by the New York Yacht 
Club. The meet are to take place under the New York 
Yacht Club'a precent rulra of measurement, time allow¬ 
ance and raoing, In September, 1014. 

British Gaa Record.—It b reported that the Briliah 
»up erd r e adnought “King George V” haa made a reoord 
of 38 hita out of 40 round! fired with lu 13^-Lnoh gun 
The American reoord for big guna b held by the battle¬ 
ship “ South Carolina,” which in 1010 made 54 hib out of 
57 ahola with 12-lneh guna. Thb b a record of 04 7 
per oent, ae agalnat 07 JJ per eent of thu “ King Georgs V ” 
No information aa yet b available aa to the range under 
which tbo British reoord wae made 

Nice Years af Work an the Panama Canal.—A report 
has rooently been published marking the oompletion of 
nine yean of work at the Panama Canal under Amen can 
juried lotion Little actual work waa done for the lint 
three yean. Now 00 per oent of the concrete work haa 
been completed, and only 20,000,000 cubic yards of dirt 
are atlll to be excavated The total expenditure no far 
haa been 0200,110,000 Excavation in proceeding at the 
rate of 2,500,000 cubic yards par month 

Te Deepen the Bnllermllk Channel.—In order to pro¬ 
vide adequate aooeiui to the New York Navy Yard, it has 
been decided to deepen the Buttermilk Channel between 
Governors Island and the Brooklyn altoro to 40 rent, and 
increase Its width to 1,000 feet. At present it b proposed 
to dredge it to a depth of 36 feet, which will oost $1,050,- 
000 Later 6 feet more will be excavated, at a ooat of 
$3,350,0(10 The reason fur favoring thb route, instead 
of the one now in uao around the northwestern side of 
Governors Island, la that the latter would involvo the 
removal of two rook ledges, which would bn a difficult 
and dangerous task owing to the congested condition of 
shipping at tlua point Thb deeper channel is oalled for 
by the increasing draft of oar dreadnoughts 

Opening the Pad Be End of the Panama CaaaL—The 
dike south of the Mirsflores look, whloh haa kept the 
waters uf Ancon Harbor out of the Panama Canal during 
excavation, was destroyed by a blast of 32,750 pounds of 
dynamite on May 18th Thu let the waters of the Pacific 
into the oanal It was originally planned to continue the 
excavation back of the dike with steam shovels, but as the 
dredges at the Pacific entrance had practically completed 
their work they were available for operation in the canal 
itself The dike waa accordingly destroyed to admit 
them As excavation with dredges is more expeditious 
than steam-shovel work, thb will make for increased 
progress Although thu canal will not be officially opened 
until January 1st, 1015, it is probable that ships will be 
able to make the passage through it early this rail The 
only ulument of unoortainty Is duo to the slides at Culehra. 
Were it not for these slides there would now be only a 
million and a half oubie yards to be taken out of the out 
instead of six and one half million oubk) yards. 

Naval Fire Control.- -The daily press haa been thrown 
into a high state of oxoilenient over the theft, last March, 
of the flro-aantrnl plans of the dreadnought “ Pennsyl¬ 
vania,” believing that vital secrets have boon stolen to be 
■old to a hostile power Heoretary Daniels' statement 
that these plans will bo of practically no value to an 
enemy haa failed to allay the excitement. The following 
reasons for considering the matter of trivial importance 
are given by CapL William F Sims, of the U 8, Navy, in 
a Utter to the New York Times 

1 “As a matter of ordinary every-day gammon sense, 
there are no wholly eatential flre-oontrol instruments or 
wiring in any battleships In the world that are not below 
the protective deck, under water, and behind very heavy 

3. “All the exposed wires on the masts and elsewhere 
are aids to fire control, bat are in no sense eeeratiol They 
are for the purpose of facilitating and aooei era ting the 
tranawlsrioa of orders, which orders can, however, be 
■ant with nearly equal efficiency without them 

8. “The wires nneos s sri ly extend nearly the entire 
Imigth of the vessel, so that there can be no special vital 
point for the enemy to attack 

4 “There an not, and never can be, marksmen pos- 
ssssing such supernatural powers aa to be abb (with 
Meh IbfonnaUoa) quickly to direet a shot that would 
-ibnbh a ship and mafra it impoalbb for her to direct her 

fire, 

6. "Even supposing tha marksmen to be entirely accur¬ 
ate in their aiming, and the fire-control offloen to bo 
squafly aosnrate in their estimate of (he distance, the 
speed nnd cou rse of the enemy, the eflhet af wind, etc,, 
three hr* no guna (Inoluding the powdsr, shell, rigidity of 
rerent. t ywme y of rights, eta) capable of performing 
reielt« nrimefe of pnririon la shooting at faqttia ranges, 


Eketridtjr 

Sewer Pleats ** the Wear.-Quite aa extearive 

scheme is on foot to use water-power from the Weser aad 
other streams so aa to operate throe electno stations and 
distribute c ur rent over aa area of 2,500 square miles, 
reaching a population of 600,000 The total oost of the 
enterprise figures at $2,000,000 and over Dams are to 
he erected across the streams at Eder, MQndcn, and 
Hrimlnghausea for supplying the three turbine plants at 
these points, aad sU these plants together with their sub¬ 
stations will be Inter-ooanented upon the same network 
of power lines, 

Tarnlag a Sewer Iato a Passenger Sabwmy,—A some¬ 
what unique example of "subway" electric line is found 
in the Paris sewers Hero the tunnels arc of unusually 
Urge rise aad, as is well known, they afford a considerable 
passageway, carrying large water and gas piping on roof 
and sides as well as electric cables of various tends A 
recent Idea has been to Install a small elcotnu road In one 
part of the tunnel so aa to carry men and material The 
miniature nan are drawn by a front motor oar which 
works by a trolley from a pair of wires run along the ceil¬ 
ing, and quite a train of the small care is taken in this way 

Electrification ef the Berfia City Belt. —The Prussian 
Minister of Public Works, Herr von Breltenhaoh, ex¬ 
presses himself m favor of the proposed electrification of 
the Berlin city belt and suburban railways, for the traffic 
haa now doubled on these lines within the last twenty 
years, and steam traction is no longer adequate te handle 
the traffic. Kleotric drive would give prantioaJly double 
the number of trains per hour, besides securing all the 
well-known advantages of the electric system. The 
Prussian parliament recently voted a credit of $5,000,000 
for carrying on preparatory work upon this important 


Aeron*Btk« 

A Record Altitude Right with Six Passengers.—On 

May 8th, at Chartres, France, aviator Frangeois carried 
rix p ass en gers in bis biplane for an hour and a quarter in a 
8a vary hi piano During the flight be rose to an eleva¬ 
tion of 2,300 feet, which is a far greater height than haa 
been reached before by a machine carrying lids number 
of paaseugers Tho duration of the flight also constitutes 
a new record 

A New Flying Boat Record by Naval Aviators.—On 

tho 0th Inst , a new endurance record alxive water, 
when flying from point te isiint, was marie by Lieut. 
J H Towers and Ensign G deC Chevalier in a Curtiss 
flying boat. Hurting from Washington they followed 
tlie Potomac River and Chesapnako Ray to Annapolis, 
100 mile* away Three hours and live minutes wore 
consumed in making this flight and the machine was 
ki pt at an average altitude of I 600 feet 

A Flight with Passenger from Bremen to London — 

On Sunday, the llLh Inst, M Ilnndejom dee Moulinais 
flew from Bremen te London— a distance of about 450 
miles—at a high speed He left Bremen at 8 40 A M 
on May 0th, and flew to CalaiR Tho flight from the 
French port was made on the afternoon of May Uth 
M dns Moulinais rose to a height of5,000 fwt and crossed 
the Channel in twenty minutes which is a record From 
Dover to London he maintained a height of 1,000 feet 
He flow directly over tho city, despite Urn regulations to 
tho contrary, and landed at Hendon aerodrome at 3 
P M , thus again demonstrating tho facility with which 
ono can travel by aeroplane from country to country, 
despite all rules and regulations forbidding this A fi w 
days later M lies Moulinais was haled to iwurt anil fined 
for having flown over Ismdon 


Railroad Time by Wireless —The North Railroad 
Company of France uses the Eiffel Tower wireless time 
signals in setting its station docks at Amiens and Bou¬ 
logne and the important center of Rouon The new sys¬ 
tem Is superior to that of thu telegraph, besides it does not 
temporarily monopolise telegraph lines Each day at 
10 45 A M tho omployee at the small wireless post of 
the depot receives the tower signal and regulates his 
olook accordingly From this olook the othor cloaks on 
the premise# are regulated A new portable wireless re¬ 
ceiver contained in a small box is specially doslgned for 
taking the tower signals, two wires stretched between 
telegraph poles serve as antonnm 

Explosion of a Generator —From some unknown cause, 
the dynamo of a steam-turbine group blew up in the 
Essen station and made considerable havoc on the 
promises. The group in question consisted of a Zoeliy 
steam turbine working at 1,000 revolutions per minute 
and direct ooupled to a fi.OOO-telowalt alternator The 
whole machine bunt, throwing pieces in all directions, 
one piece weighing several tons wont through the wall and 
damaged an adjoining building Other heavy pieces of 
2,000 peuuds weight were thrown through the roof, while 
tho dynamo room waa scattered with fragments All tho 
damage appears to have been done te tha buildings and 
not to the machines of the plant. No one was injured, 
fortunately 

Stephen Dudley Field, known as the “father of tlw 
trolley," died at his home in Stoekbridge, Mass , on May 
18th, at the age of 67 He was the nephew of Cyrus W 
Field, who laid tho first Atlantic eablo His first work 
with the eleotrie ear WSJ In 1880 when be built an experi¬ 
mental line on his own grounds in Stookbridge. Hu oar 
took current from a central third rail He also took out 
patents on conduit and trolley systems One of bis 
earliest inventions was the hotel annunciator, tbo first 
one of whloh was installed In the Palaoe Hotel, Han 
Francisco, in the early sixties In 1874 be produced the 
multiple call district telegraph box, and in 1870 created 
a revolution in telegraphy by the Introduction of the 
dynamo The following year he developed the dynamo 
quadruple! telegraph, and hi 1000 he applied his system 
to the ruble between Key West and Havana. He was 
also active as a pioneer in long-distance telephony and 
eiootrie lighting 

"BsetroksR,” a Naw Artificial Pstuk Fertilizer —A 
Swedish etoetro-ovrtaliurgtit, Axel LUdfaiad, one of the 
oonstruetora of the Troth aetton furnaces for the manu¬ 
facture of nitrates, has just mioeoeded in producing a 
new potsarta fertiliser whloh la capable of replacing lb# 
StaWurt salts whleh are at present Imported into 
Sweden at aa annual cost of about $2,000,000 It Is 
obtained by treating feldspar or some other mineral 
having a potash bate in an eteetrie furnace, together with 
suitable quantities «f carbon and iron Tbe resultant 
products are ferro-rillalum, whleh can be used in steel 
works and foundries, and a potasslo scoria which is 
readily soluble in water To prepare the latter for use 
it la only needful to email it in a suitable mill and thve 
rift it. Experiment proves that It is readily assimilable 
in all soUa. It possess** the advantage over Stasrfurt 
■Its that It contains no cUoridas, which are said te ba 
injurious in sotna aril*. It ia aim recommended for uaa 
in tha waautactigp U talu of potaarium and al um i ni u m . 


A Record Flight Acroas the Alps. -For tile third 
time the Alps were oi-ohmkI on the 13th inst by au 
aeroplane In this ease, however, it was the Bernese 
Alps which were flown over by Oaeor Bider the Swim 
aviator, in his monoplane Starting from Ohmrinncnlal 
in Ihn canton of Berne, Switzerland, Biiler nirilcd about 
until he reached a high elevation and then Hew ilireetly 
across tho Rawil Pass at a height of ,{200 meters 
(10,408 fret) Ho was two and one quarter hours 
flying the fifty nules to Bitten, which is in the canton 
of Valais Practically the entire flight was above the 
snow-covered mountains and giuelera amt Bider uaa 
so cold and exhausted at the flnisli that friends had 
to lift him from hu machine Tho entire flight, includ¬ 
ing the alighting at thu end, was made without any 
mishap 

An Oversea Aeroplane Race from Key Went to Havana. 

—For a prixe of $10,000 offered by the Cuban govern¬ 
ment. two C'ulian aviators attempted to fly from Key 
Went to Havana, a distance of about 100 miles on May 
17lh Despite a Btrong wind, Donnngo Rosillo started 
at 635 A M in a Moisant monoplane and eucocrefully 
aonnmpHabcd the flight in an hour and a half He then 
flow over the oitv for another quarter of an hour before he 
alighted His machine was not provided with floats and 
thu flight was one of tho moat danng evir reported A 
Cuban cruiser and two gunboats iiatrollcd tile course 
and wore stationed some twonty-flvu tnilcs apart RimuI- 
lo's competitor, Augustine Puna, was unable to start in 
his Curtiss hydro-aeroplane liorsiisc of some damage to 
the machine, but two days later he also mule the flight 
successfully and won thereby a second prize of $5,000 
These flights appear to givo promise of a successful long¬ 
distance transatlantic flight by having Nlationcd, cm a 
designated lino of latitude abouL three hundred miles 
apart, a series of floating n lief stations in communication 
bj wireless telegraphy, by which tho progress id such a 
flight could be reported and sunoor givm in ease of 
accident 

A Bamereault In the Air —An occurrence which seems 
incredible, but whleh is vouched for by three prominent 
French officers, is recounted in Atronuuttei This is 
nothing more or lew than a somcrsaulL in the air which 
befell Capt Aubry when flying a Dcpenliissin for the 
purpose of effecting a reconnaissance over th> nothin 
of Vlllerupt. “I was returning after a 35-minute flight." 
the Captain assures us,' facing a wind of about twenty- 
two miles per hour My altitude was alsiut 2 /jOO feet 
At the moment of descent a serins of violent gusts 
struck the machine, and on throttling down and switch¬ 
ing off, I was obliged to dive in order to make the con¬ 
trols affective As I dipped the nose of tbe machine, 
a couple of quick, sucocasive gusts struck the lop of 
the main planes and placed me in a vertical position 
While endeavoring to manipulate the elovator I found 
tha machine had taken mo in a perfectly vertical chuto 
to teas than 1,500 feet. It here adopted a hnnxontal 
attitude upside down and proceeded to effect a tail- 
first vol plan/ " Somehow the pilot retained his scat 
Continuing, ha says, “The machine then gradually 
took up tha vertical position again describing a gigantic 
'S' while doing so Flattening out, I flew te a spot 
about two mUes distant.” 
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A Hydraulic Variable Speed Gear 

A Power Transmission Mechanism Consisting of a Pump and Engine Couple 


w typo of a pood sear was B to more a corresponding platon 9 rat to lti fall • 

on mu* of our battleships tent Than too shaft A will hart to make store nr 

i of u 12 -Ith'Ii gun The lutlon* than the abaft B, and the ratio will Increase i 


the motion of the abaft B. The ofl within the daring 
of tbo rar la under no p rnmgr e, hot merely urn to 
lubriaate the parts. The only prwnui* la that which 


gear proved mi successful that now mom than flee bun the control abaft la operated, until the box 8 la moved exists between tbs pump and engtne cylinders, and 


dred of throe machine* are being uned bj 
KUtro Anvy For a while the speed gw 
quiet, hut eventually the neWH leaked 0 
mnchlneH were nought by Knro]«in pow 
Now tbiy are being built In England, 
Kthikv, Russia, Italy and Japan Broad¬ 
ly, the gear eonHlnta of two main parts, 
an oil pump, and an oil engine operated 
by Urn fluid art In motion by tbo pump. 
The njieed of the oil pump la comitant, 
but the Mtroko of Ita plntonn may be 
varied al will Miuh varying Ibe flow of oil 
to the englm Iind currroiwudlngly varying 
the npeed of the oil engine. The stroke 
of th<> piston le varied by operating a con 
trot shaft, and becauxe the fluid Used la 
practically Incompressible and the leakage 
between pump and engine la on the aver 
age n/lbb of nuo per cent, the apeed ratio 
between the pump and engine in poaltive 
and definitely iletermlnod by the angular 
ItusHInti of the control shaft regardlene of 
the amount of juwer that la being tnum- 



Tbe operation of the gear may be under 
etood liy referring to the accompanying 
line drawings allowing a sectional plan and 
a neitlonal elevation of the gear The 
liuiup end of the gear la marked with the 
letter A, while the engine end la marked 
H Accordingly, the A shaft la the drlv 
lng abaft, while the driven shaft B Is at 
the opposite end The entire gear la In¬ 
closed lu an oil tight casing, and Is pro¬ 
vided with an oil expansion box 1 With 
In the casing two chambers are formed by 
a partition 2, known al a valve plate. At 
the 4 end of thn casing la a tilling box t, 
in which la mounted a socket ring 4. The 
box 1 does not revolve, but nerves as a 
guide for the ring 4, giving It a wabbling 
gyratory motion aa it la carried around 


t used by the United to vertical position, when the stroke of the pistons B the design U nob thgt thaw Is practically bo l ea ka ge 

speed gear was kept will be reduced to aero, and the abaft B will remain between the cyUnder barrel* and the valve pints 9 

leaked out, and the stationary, although the abaft A la still running at con- exoept enough to provide a lubricating Sm. The Socket 

■can powers aa well stant speed. If the control shaft 12 is still further rings 4 and 8 are mounted 00 roller bearings In their 

England, respect i ve boxes 8 and 7, so that tbs gear 

n~-A- la pracdealty friction leas. 

The method of controlling tbs Inclina¬ 
tion of the box 8 by means of tbs control 
shaft 19 Is Illustrated in the photograph, 
which shows the parts of the gsar re¬ 
moved from the casing and separated. 
The box a la famed with an arm which 
carries a eliding nut engaging a threaded 
extension of the control shaft 19, Tun¬ 
ing the shaft 12 rani Its in moving this 
arm up or down, and thereby tilting the 
box 8, which baa pivotal connection with 
the casing. 

The chief advantage of tUa type at 
tranamlmlon to Ita great flexibility 
The B shaft may be started under a 
dead load of any magnitude within 
the strength limits of the machine, 
without any fear of overloading the 
motor a source of power, the speed 
may then be Increased gradually and poal- 
tlrely to Its maximum without stem or 

__ abrupt gradations. Its remarkable flexl- 

wlth ^ General view of tbs hydraalie variable speed gear. The central valve [date to blUty 
marked ahown in the Insert eoc< " of Under the beat eoo- 

Ibe drlv dltlons efficiencies ranging from 80 pa 

B Is at ^ cent to 91 per cant are common; under 

I With m T iBPEr ^ A under small loads and low speeds of 

irnied by 1 rrt. I vB,Jr^=EE==PPWv$3SlrtaJI 1 the B abaft the efflcteuclea range from 80 




normal to the shaft A there will bo no 
gyration of the ring 4, and consequently 
no reciprocation of the platoon, and If the 
box Is tilted past the normal tlie pumping 
will lie reversed. 

The engine mechanism at the opposite 
end of the gear Is quite similar to the 
pumping mechanism, except that In place 
of a tilting box there to a box 7 set at a 
fixed angle equal to the maximum augle 
of luclluatlon of the box a Mounted to 
turn In the box 7 to a socket ring 8, con 
nectlng with a series of pistons ft that 
operate In the cylinders 1ft The cylinders 
10 at the pumping end are supplied with 
oil from the cylinders ft through porta 11 
In the valve plate 2. It will be evident 
that as half of tbo pistons 6 are moving 
Inwanl the other half are moving out 
ward, so that when the gear to transmit 
ting jkimit one of the pasaagea 11 to uuder 
pressure, while the other to In suction. 
If the angle of Inclination of the box 3 
Is equal to that of the box 7, the engine 
(yliiuli m 10 will be Oiled and emptied at 
a single stroke or the opposite pump 
plstiam ft As the engine cyllndera are 
filled and emptied their pistons 9 are re¬ 
ciprocated anil bh they push the Inclined 
ring 8 against the box 7 cause the ring 
to revolvt and carry with It the shaft B 
Thus the isiwer transmitted from the 


Mechanical details of the hydramttc speed gw. 



and so the horse-power effletouatoa have a 


cent, while the torque efflrianrtoa through¬ 
out the whole range remain between 90 
per cent and 90 per cent 
Aside from turret and gun control 00 
battleships these hydraulic gears have 
been applied to automobiles, tram earn 
drawbridges, cranes, hoists, machine tools, 
and the propelling of tcswbIs. Indeed, the 
field of application seems aa wide aa the 
transmission of power at variable speeds. 

Pwnv fa ig Cut FUnran 


flowers to a point undreamed of a few 
years ago. The old way was to cut off the 
end of the flower stem or sear It or add 
mlt water Fonrton and Dneomet applied 
the principles of oemotle present* to the 
subject They reasoned that whan flow¬ 
ers containing salts in their Jnlesa wan 
placed In pure water, the unequal praa- 
sufe thereby developed ruptured ths oeU 
walls and mad* the plant wilt Ccnaa- 
quently they tried a great number at eole- 
tUma for preserving the cut fitf wete and 
found that when the osmotic pr ess ur e of 
the solution outside equaled that of the 
Jukes tat the flower, the hot reeatta ware 
obtained. 

Sugar solutions of varying strength 
proved the moat effective except a 
the case of MBs*. tUaca and sweet peas. 
Oamgttona lasted longest Ik a fi ft ee n par 


The speed gear takes apart. The test ret shaft *#wa el the left. 

> the operated, the box 8 will be oppositely inclined and the fifed h 


ever, a* the control shaft 12 to operated to tilt 
the box 8 more and mpre toward the vertical posi¬ 
tion. the stroke of the pistons B win be reduced 
and It win take men than one stroke at a piston 


! speed. Bow- pistons B will again begin t 


e not benefited, tat effdrt fa beta* ft 


1 sugar solution tnty, rat it they ara hap* la a 


kh were formerly moving inward at one ride wffl hundredth of. cn# per «*Dt ft tnfffi fa r ■ Up h fto i 1 fctatj > 
r ha moving outward, «o that the port U. whfak, Teat wash hrifaff fhhn hriril ririhCfaggatfr 
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Plf. 1.—A three-lamp projecting apparotoa. 


t probably the first Illustration of the 
apparatus which has been Invented bp 
Prot O. T Duasand, to produce what he 
calls “cold light" In a sense, the term 
"cold light" is not absolutely correct 
Heat la necessary to produce light In I ma¬ 
tt ud's apparatus, as It Is In every other 
lamp, but the term Is Justified in so far 
as Dussaud's lamps radiate a negligible 
quantity of heat 

How this paradoxical remit Is obtained 
will be clear if wo refer to the accompany¬ 
ing diagrams (Figs. Oo and 66) The Dus- 
aaud system consists ensontlally of a series 
of tungsten-filament lamps c, mounted 
near the periphery of a wheel or disk 
composed of any suitable lnaulallng sub- 
atanoe and carried on an electrically in¬ 
sulated abaft a 1 turning In a support 6 
A metallic pulley o la mounted on this 
electrically insulated shaft o‘, and the 
pulley la connected by a belt & with a 
crank or a email electric motor d. Each 
of the bnlbs Is fitted into a socket / se¬ 
cured on the disk and communicating with 
one of Its poles, the other terminal being 
connected with the lamp-base f The end 
of each lamp-base f engages a metallic 
ring a, mounted on the rear of the disk a, 
and connected by bars k with a plate V, 
adjacent to the metallic pnllay o, against 
which a commutator brush 1 contacts, the 
brush being connected with one of the poles 
of the source of electricity The other 
pole communicates with a commutator 
brush /, the contact point of which Ilea in 
the circumference of the circle described 
by the socket* / 

As the disk a la rotated by the motor 4, 
all the lamps o are success! rely and In¬ 
termittently lighted when they touch the 
commutator j, and are succeed rely ex- 
tlnguished a* soon aa they lea re It Aa 
Boon aa one lamp mores away and la ex¬ 
tinguished. another Immediately takes It* 
place and is Illuminated, tan retinal per- 


Dussaud’s “Cold Light” 

Its Remarkable Applications 

By Jacques Boyer 



l "cold tight" mmtai gfataro prelector, la which t 
stepped wttaMt doagtr af Igaltta*. 


Fig. &—A sea rchli ght to be used by fir 


the effect of a steady light Ei 
supplied with current for su 
brhf Interval that the slight 
beat to which It Is subject) 
quickly dissipated. The eooll 
la about double that of the Ug 

Dussaud has found that will 
ratus It hi possible to ‘ on 
lsmps, that Is. he can Impress 
n voltago from two t» four t 
their normal Ileuce Hie cfflrUntry of the 
lamps Is greatly Increased nnd a very 
much more lutense light Is obtained from 
a given filament The effect of overrolt- 
ing Is remnrksble la a pnisr rend before 
the Academy of Helena's by Krmily, It is 
stated that with 00 to lfflt walls applied 
to 10 lamps of 20 to HO candles. Dnssnud 
has respectively obtained 250 to N00 
candles of cold light for several hours. 

As our lllnstrntlous show Thissnnd em¬ 
ploys an optical systi ni with Ills lntnps. In 
other words, either lenses or mirrors. The 
result Is that while the heat effect of the 
electric current Is dissipated oier a great 
arm, the luminous rnvs ore coneeutrnted 
In a very small point or space. 

The tungsten lamps employed are of 
Dussaud's own design Home of them nre 
only 0 8 to 10 Inihes In radius. droops 
of three aro used In somi modi Is. They 
are successively flashed In the focus or a 
condensing lens, without brouhlug down 
the filament or blackening the bulb In¬ 
deed, It Is said that tho results produced 
are Identical with those obtained with an 
electric arc ten times more Intense 

Duaaauds new light Is particularly 
adaptable for nso In situations wltern 
great luminosity must be obtained with n 
feeble current These conditions, for ex¬ 
ample. are those which manufacturers of 
moving picture projectors have long tried 
to realise Dusesnd has shown that It Is 
possible to project moving pH tires on a 
sheet five yards square with au electro- 
generating apparatus of 150 watts, In 
(rvacMs 4 on poo* Ml > 
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Plans for the Disposal of New York’s Sewage 

A Treatment Plant on an Artificial Island Three Miles Offihore 


L* Whitehall Building, I)r (ieorge A Super, president 
of the Mctroimlltau Sewerage <'om mission of New 
York, recently saw a uinn tilling n barrel with water 
from tlie North Hirer at the Battery Sending one of 
his men out lo learn what use was to he made of this 
wnter, lie root lied the startling Information that It was 
to Is sent to a town In Yermout to furnish aca baths 
fur n sick lialiy whose parents could nut 
nlfonl to tHki tt to the seashore as direct 
ed by I he family physician. The man was 
astonished to learn that hla harrel was j 
tilled not with eea water hut with *< «■ 
ngi ’ With uinuy other people In this 
city, he slut red llie not Ion that all salt 
water Is proof against disease nnd that 
evui though the waters about New York 
may not appear very deflu, they are per 
foot I j harmless. Yet It has been demon 
Htnitnd that typhoid genus lire In wit 
Willi r Just us long as III fresh They hare ‘ 
actually lieeu found to lire In oysters for 
forty three days, nr as long as the shell 
flsh could be kept Hllre 


Europe, and consulting with eminent foreign experts 
In the Helds of Chemistry, Engineering, Biology and 
Hygiene. 

In their Investigation of New York rlty condition* 
they found that the Harlem and the lower Bast Hirer 
presented the worst conditions. Into tbo East Elver, 
In mo, two hundred and sixty four mllUou gallons 
of sewage emptied every twenty-four hours. The sew 




that due to the tides. In order to study the direction 
and character of currents In New York Harbor, floats 
hare been placed In various localities and records of 
their movements hare been kept One of tbeee floats 
placed In the Biot Hirer traveled In 7&0 hours 10770 
miles, at the end of which time It was picked up only 
a mile from the starting point It serves to Illustrate 
bow sewage Is carried beck and forth by tha river 
with little prospect of being carried out 
to eea Every year the Deportment of 
Dock* and Ferrlea dredges out about 400,- 
I 000 cubic yards of deposits from the stliw 
and docks of the lower East Hirer, while 
In addition to this, large quantities are 
also dredged by private enterprise. One 
of the worst {mints In this section Is New¬ 
town Crook, which probably holds the 
world's record for filth. In Walla bout 
Bay a nlno-foot sewer empties at the bulk¬ 
head lino. In water that la so sheltered 
from the current* of the Bast Hirer, that 
there can be no satisfactory dispersion of 
ho wage. Bren worse conditions are found 
outside of the lower East River section In 


Uowaiiiis Canal, whuee waters are black 
with tilth, for the reason that nine sewers 
empty Into the blind channel. In the hope 
of Improving the canal a tunnel has been 
built, connecting it with the upper boy, 
through which the sewage water la 
inimissl from time to time, but this has 
bad little effect upou the canal and has 
not bettered matters, for the reason that 
the wntcra of the upper bay are already 
charged with far more sewage than they 
can take care ot 

In considering the newage problem of 
New York, tt was found necessary to 
divide the city Into sectlona, as 1 miles tod 
In the accompanying tuup. Tentatively, 
It la proposed that the newage pouring 
out of Manhattan luto the Hudson River 
be treated for the removal of solids 
and grease and then be allowed to 
discharge Into the stream. The solids 
would have to be collected at some con 
tral point and burned, unless some use for 
the material was found. Similarly, the 
sewage from Richmond and from that 


sertouH points, however, were the Harlem 
River and tiie lower East River To take 
care of the sewage now emptying into 
the Harlem River, It la proitoeed that a 
sewage disposal plant lie built on Ward’s 
Is]and, which would receive all the sew¬ 
age coming from (he Bronx and the upper 
eastern side of Manhattan The sewage 
here could he treated for the removal of 
the solids, the liquid emptied Into the 
upper East Hlver, and the sludge carried 
off to sea In tank steamers. Another 
plant could be placed at TaUman's 
Island. 

For the lower Beat Hlver a plan baa 


Improvements Ihst hHve hern adupted and MUff jwiMjl■ -«■ ■wycjW 'sd batten, dipping under the Boat Hirer, 

are now lu service Three other members '* - SjSv 1 Joining, an Interceptor on the Brooklyn 

I>r tile commission are also engineers BK^MmlwiilU>ilittlaBiwS^LUjaM9Hillkm4lae6iaMS(Uw£I^^BBBHBaH shore and then passing on out under the 
James II Puerto*, a man of International . „ Ynvk». , raMU i u ..„ lower bay to gn artificial Island bnUt 

reputation on questions of eewsge disposal Map showing New ^ ^ throe miles offshore. This line would take 

and water purlflcatlm.. Charles fcs.y **** ****** wUl be carried to the artifldal inland. mMt of the murage now emptying Into 

smith futlicr of caisson building foundation, 11 de B. age came from territories lu Mnnhattau, Queens, and tbo East Hirer, and just before reaching the lowefbay 

Parsons Professor Emeritus of 1 •metteal Engineering Brooklyn, populated by 2.0QK000 Individuals. In the U wonhl receive the newage from the vicinity ot 

at the lleinuielner Polytechnlcal Reboot, Troy, N Y narrow Harlem Hirer B0,000u000 gallons of sewage ween Jamaica Bay The tunnel would peas out to sea at a 

The fifth memlier lJnsly R. Williams, Is a physician received dally The North Hlver received only 132,000, depth of a boot sixty feet 

of wldi reputnttnn who Is considered fur Htate Com <k)0 gallons of sewage dally from a population of The outlet Island would he built on a shoal, which, 
mlsHlomr of Health. 730,000 In Manhattan and 288,000 tn New Jersey, the 1st- judging from the surreys of the past Mxty or seventy 

Thu work of this representative body, while not yet ter contributing 34,000,000. It Is ix»wlble that the very yeans, is practically permanent There are no Insop* 

complete has lieeu disclosed In a number of prelim fact of our calling them bodies of water "rivers,” has erahls difficulties In the way of b wtyttqy the Island, 

luuiy reports which Indicate that the prohiem has led to the lmpnmlau that they can handle any amount there arw no engineering difficulties In the Way of buitd- 

recelved a very careful and thorough study Their of sewage easily The Harlan Hirer Is not a river, lag a tunnel from the main line to Urn Islandi or of 

findings are entirely lni|nrtial and their suggestions but merely a strait connecting the North and the constructing the siphon under the Shat Hirer, gad 


complete has lieeu disclosed In a number of prelim fact of our calling them bodies of wnter "rivers," has erahls difficulties in the way cf t mfldto g the Island, 
luuiy reports which Indicate that the prohiem has led to tbo lmprewlou that they can handle any amount there arw no engineering difficulties In the Way of buitd- 

recelved a very careful and thorough study Their of sewage easily The Harlan Hirer Is not a river, lag a tunnel from the main line to Urn Islandi or of 

findings are entirely laqiartial and their suggestions bat merely a strait connecting the North and the constructing the siphon under the Bkat Hirer, gild 

are perfectly feasible from the engineering and real- Bast rivers. There la no actual flow In this strait three are no Military obstortm that praais.-i: OmmaeHre 

tsrj standpoint. Their caidiutons have been reached except that produced by the tide. The Kgat Hirer la to the (Hspeeal o( the sewage oo Dm cadet lohihd. 

only after examining into the methods of handling the In no scene a river, but merely an arm of the earn Everything about the pfopoetd p|hn la tsttodBPSW t»U0- 


sowirago problem lu other cities In America and In while e 1 


a In the North Hirer there U little flow except 


.( n re m m M fe gas. H13 
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ltk* eHton ore not retponMhle tor statement* 
mot* to (ke eomtpondenoe colu m n. Aoonymou* com 
omUootkm* cannot be ooniidered, but the name* oj 
corre sp o nde n ts iota be t etthkett when to desired.] 


The Electric*! Auctioneer 

To the Editor of the Scisjmno Amebjcam 
In eonsequenoa of on ertlole in your brae of April 
30th, pace 371, on the “Kleotrieel Anetioneer In Hol¬ 
land,” I bee to inform yon, that this eyetem has been in 
application for several yenn in the Motion* of vegotablee 
at Delft and at Looedulner near The Hague, and with 
excellent result* It i* perhaps known to yon that these 
on Tirana supply Berlin with v age tables 

The Hague. A. Loxkiun 

The Deagerooe Proitloo of Aeroplane Motors 

To the Editor of the SoiaNTtnc Amsbican 
The sad and unnecessary death of Lieut Park in an 
army biplane near Los Angeles on May 0th, bring* those 
interested in aviation faoe to fane onoe more with a fatal 
error in design whiab plaoee the motor behind or beside 
the pilot’s seat In an aeroplane. This error has caused a 
large share of the prejudice now existing among people, 
bat they are not generally aware of the chief, the under¬ 
lying cause of the deaths of several of the world's liest 
aviators. 

There are many eases so similar to that of Lsout Park 
that a statement of the manner of his death will suffice to 
show that the planing of an engine In such a palpably 
dangerous position Is little short of criminal This Is the 
opinion expressed by every aviator and mechanic with 
Whom the writer has dl*nus»ed the subjool. It is a point 
which should be emphasised by the press and evoryone 
Interested In the future of aviation and the safety in de¬ 
sign of flying machines of all types. 

The writer has seen motors torn from bods to which 
they wore often Insecurely fastened and literally buried 
In the ground by their foroo of Impact The shock neces¬ 
sary to dislodge a two or throe hundred pound mass of 
metal would, In many oases, tie Insufficient to bruise 
more than slightly the idiot of a machine wore he not 
crushed by the motor This has boon demonstrated In 
many aonldents to machines built with the heavy parts 
placed In front of tho driver 

Hubert Latham was not even badly shaken up in a Tall 
of a hundred and fifty feet which demolished a barlsxi 
wire fcaoe, the landing chassis, propeller and ono wmg of 
his 1,400-pound Antoinette monoplane at tho Los 
Angeles aviation meet In 1010, the day before Hoxsey 
was killed at the same meet. On the other hand, a well- 
known aviator told the writer of a fall In which he barely 
escaped death when his motor, placed a little to one side 
and at his rear, was dislodged and shot post him, making 
a hole two feet deep In a plowed Hold 

An eye witness of tho accident to Iieut Park says that 
the ‘'tree" which wrecked his machine was only a bush, a 
fall from the top of which would probably not have In¬ 
jured anyone. The offioor’s head was horribly mangled 
by the heavy motor 

The flying machines of to-day are oertainly an improve¬ 
ment over the eorUnst makes, but beyond a doubt they 
are faulty in many points. Many of these faults are dlffl- 
enlt to remedy, but the problem of locating tho motor is 
oertainly very easy of solution. More attention should 
be given by all dnrignrrs to placing the motor In aero¬ 
planes in such a position as to give the pilot this ono m- 
smanoe of safety at least 

Will army engineers, in justice to the men who risk 
their hves for their country, alter tho machines now in 
use and males the placing of the motor in front of tho pilot 
one of the requirements for acceptance by the Govern¬ 
ment? This will cost little, sorely not as monh as the 
losa of man of Iieut. Park's caliber 

Pasadena, Cal. Woodwabd F Babmwbll. 


Battleship Protection for the Phdflc Cowt 

To the Editor of the Bmanrunc Aotucah 
lu your fane of October 13th. 1013, In an article on the 
last naval review in the Hudson River, the following 


appeare. 

“The great mohfllsation of the Atlantic fleet at Now 
York, for Inspection by the Secretary of the Navy and 
review by the President of the Uahod States, is the 
Umot and most Important gathering in one place of the 
•hip* of the United States navy that has ever ooourred 
Lost year ninety ships were mobilised at New York, 
whoee total tonnage reached 576,834. To-day there are 
gathered In tits Hudson River 133 ships of all classes. 


* mptaoeidinit I* 73 
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mttmary of the dtaptaeement of all the ships of the 
United States navy gives the total as 768,400 ton*. Bo 
that the fleet at New York is only about 38,000 tods 
short of including the whole of the effective navy " 

It may be rather late to quote tho above from your 
October 13th Issue, hut sincx Secretary of State Bryan 
has made his hurried trip to California, It seems to us 
that the above facts are a great deal truer to-day than 
then When you say, "the Hoot at Now York is only 
about 38,000 tons short of including the whole of the 
effective navy," we wonder where that 38,000 tons Is 
Does H include that one battleship that might have 
swelled the number to thirty-two at tho roviuw7 It oor- 
tainly does not Include tho six armored cruisers that com¬ 
pose tho Paaiflo fleet, or tho famous old “Oregon” (our 
one lonosomo battleship on the entire Pacific Ocean), or 
tho "Saratoga" (formerly the “New \ork '), the "Mon- 
toroy” or "Monadnock” of the Asiatic station And let 
us add that the last two named vessels belong to tho 
class that are used in gunnery experiments on the Atlan¬ 
tic side 

The thirty-one battleships that participated In the 
great review at Now York carried a total of 132 12-inoh 
and 13-innh guns The total number of 13-moh guns on 
tho Pacific Is eight, for since her rebuilding the “Oregon" 
oarrios night 13-inoh Instead of the original four 13-inoh 
and eight 8-lnoh The monitor Monterey" mounts two 
12-inoh and two 10-inoh guns, and the “Monadnoek" 
four 10-inoh guns. This is a total of oight 13-inoh, two 
12-inoh, and six IfMnob guns afloat on the Pacific to-day, 
and eaeh one of those ships i» in reserve, and than, too, 
the guns arc of old patterns and not to compare with 
those of Din crack ships of I be Atlantic fleet. 

The effective lighting foroii on tho Paolflo consists of 
the six armored cruisers of the “California” class, of H,- 
080 tons displaoomont, which form the lWflc fleet, and 
tho old armored cruiser ‘Saratoga,” of 8 160 tons, of the 
Asiatic fleet The remaining vessels of these two fleets 
are cruisers and gunboats thaL are fit only for police duly 
Tho "California ’ class mounts four 8-iucli and fourteen 
fl-inch guns, the “Hoiatoga" four 8-inch and ten 6-inch, 
so it is easily seen that the heaviest gun In active service 
on the Pacific to-day Is of 8-inch caliber, and only twenty- 
eight of them, compared to the total of 104 12-luah guns 
that are carried by tho twenty ships of the Atlantic 
fleet. 

As an argument for having a sufficient naval foroo on 
the Paaiflo, a comparison of the territory supposed to bo 
guarded by the navy is interesting On the Atlantic side 
draw a line from Mains to Porto Rico and tho Panama 
Canal, on the Paolflo this line would stretch from 
Panama on the south to Tutuilo, Samoa, thence to 
Guam and the Philippine Islands, and hack again to tho 
Mcinity or the Hawaiian Islands, from where it would go 
straight north to Alaska This exiienmeul will give tho 
uninformed an idea, of the vast amount of territory over 
which tho two small fleets on tho Pacific must hover as 
compared to that guarded by the Atlantic licet 

Mt Vernon, Wash It K Bownon 


Recent Aenulta Upon the Patent Syitem: 
What They Mean to Manufacturer* 

P FNWNO lu Congress to-day Is h bill which cuts 
down from seventeen yours to lliree >enrs tho most 
essential protection now afforded to mHimfncturiiig 
patent owners, and iHys upon manufacturers of patented 
u nicies prohibitions and paucities lu resiwct to the 
mere lmndl ring of listen ted articles width, If Imposed 
upon the mereliamllxlng of articles generally, unpal 
cuted a* wall as patented, would never for n moment 
1st tolerated In any commercial country In lliu world. 

This bill cannot be disregarded as pure freak login 
lutlon. Roported favorably by the House Committee 
on Patents In the last Congress, and reintroduced In 
tho present Congress by Chairman Oldfield of that 
committee. Its possibilities of evil to small manufac¬ 
turers, to Independent lnvwitors, and to their industrial 
research, experimentation and development, that alone 
keep America In tho front rank of nations, constitute 
the most menacing cloud nisin the business horlxou. 

The Oldfield bill proposes tlmt If any applicant shall 
establish In a Federal District Court that u putent own 
er, who has purchased a patented Invention from tbo 
original lnrentor, la withholding It “wlih the result of 
preventing any other person from using (ho patented 
process" more than three years after tho patent is 
laiued, the Court shall order the patent owner to grant 
to the applicant a license to use the Invention upon 
such terms of royalty a* the Court "dooms Just” 

The burden of HUgatlon which this proiKiaal In 
voire* would give large corporations the greatest ad 
vantage over ordinary patent owners. 

The excuse offered for this universal proscription of 
patent! 1* that patents are sometimes “suppressed " 
Thomas A, Edison has time and uguln declared that 
be never knew of a valuable Invention being sup¬ 
pressed. Yd* twenty-seven days the House Committee 
on Patents took testimony upon the Oldfield Ull, and 


not a single case of suppression" was el tod. Almost 
unanimously the witnesses emphatically opposed the 
MU with conclusive prisifs that Us proimsals were un¬ 
wise. 

If the small Independent manufacturer could be cum 
polled to license his big competitors to manofacture all 
the second and third best inventions that he has ac 
rpilred tested and laid aside In furor of his best Invert 
Mon, his big cnrapotltore, with their auisTlor advantages 
of capital and aelllug organisation, could huuu crowd 
the smaller manufacturer, even with his suiierlnr In¬ 
vention, completely off tile market. 

Instead of preventing suppression of Inventions, the 
Oldfield bill would really fHrllltatc It 

The Oldfield Mil proposes thst win never sny putent 
has been used In connection with nny combination In 
restraint of trade, the patent uuiy Is condemned and 
forfeited, and farther that "sueli restraint shall be 
Conclusively deemed to have been or to be uureuson 
able” and In violation of Ihe Klurmnn luw If the vendor 
of any patented nrtIUn does any of a nunilier of acts 
None of these arts are forbidden to mnuufat furors ur 
dealers In unpatented articUt Only those who have 
spent their time and money advancing progress mid the 
aria by developing and introducing new nnd useful In¬ 
ventions are subjected to this wholesale outlawry But 
every manufacturer and dealer In patent),t article* be¬ 
comes a criminal If he trice to secure a year's business 
as a condition of selling to a dealer If he tries to hold 
the dealer to Ills agreement to buy Ills patented goods 
exclusively or to a certain ox ten I If be tries to hold 
the dealer to Ills ngreemont to maintain a standard 
price on the patented goods If he licenses tin use of 
a delicate imtonted nunlilno uu condition tlmt it be 
used only with specially preiwred supplies or lu con 
tiinilty with hiss billy adapted niuchlnrry necessary to 
Insure the licrfrct operation of the patented mm bine 
if he limits the licensees use of the patented machine 
to a particular line of business so that he may license 
to others tho exclusive uso of his patented mnchlue In 
other lines of business, If he agrees with n retailor In 
a town to sell his patented gissls to no one else in the 
anme town or to sell to other retailers only on less 
favorable terms. In consideration of which the retailer 
shall push the sain of thu goods, or If he sells hla pat¬ 
ented goods In any particular territory at h less price 
than he sells elsewhere 

The penalty for doing nny of these things is the for 
felture of tho patent n fine of five thousand dollars 
and a years Imprisonment, and the imvmeut of three¬ 
fold damages and Ihe mats of suit and attorneys' fees 
to auyoiio who comes In within three years thv rentier 
and proves any damage But manufacturers nnd deal¬ 
ers in every othi r form of pro|»*rty are left absolutely 
free to do Hny or all of those things. 

In Ihe closing days of tho last Congress, members of 
the House Patent Committee, representing Imtll imrtlcM, 
united la a minority reisirt against the Oldfield bill 
They showed that every ex 11 fur which the bill hud been 
urged could bo cured umltr existing laws, and that 
under the Hliemisu net Interprettsl by Ihe Supreme 
Court In many recent decisions, the patoif laws at 
ford no protection to uny form of restraint of trade 
Thirty five years ago an assault upon the putent sys¬ 
tem embodying proisisuls almost Identical with those 
of tbe Oldfield bill, whs defeated In the Lntted States 
Senate If American msniifnetun rs nnd Inventors, 
whose existence Is now threatened by the Oldfield bill, 
jolu hand* with the epismenlM of the OldtlUd bill In 
Congress, the imtent xxsleui can again be saved— 
Abstract v / on address bp (lilbrrt II Mont ague of the 
Veto Tort Bar, deliver, 4 before the A ational A**ocia 
tUm of Uanufactnn r»' annual oinrentian, IhlrtAt, 
Mich , Map gl*t, 191,1 


Thfl Currant Supplement 

I N this week's Issue of our Si ppijcuicht (’ U. Darling 
describes some ex|M.rlnuills with liquid globule* and 
columns. Our realtors will recnll tho very < logout ex 
perlment* with very large spherical drops presented by 
the a*mo author several weeks ago.—Prof \\ II Bragg, 
In an article entitled “UadlalloiiH—Old anil .New, gives 
an excellent survey of the remarkable achievements In 
the recent Investigations of corpuscular mid other 
radiation*.—Sidney Low discusses the lilrlli rote In Its 
relation to military n rum mails. -The cork Industry Is 
described and llluslrated—in an article Evolution 
from Ihe Standpoint of Physics. A J Lolita gives an 
exposition of the physical slgiilficauce of the principle 
of tbe sarvlval of the fittest, or, as It Is stated In 
pliyslcal terms, the principle of tbe persistence of slnbli 
forms.—A very valuable article comes from the pen 
of Prot E. Bout, on tho subject of the production of 
electric power direct from coal The problem appears 
to be well on the way toward dilution — Prof J P 
Norton write* on that hII Important subject The 
C h a nging Coat of Living," and (Ives us an account of 
comport tir* atrararmnants nude in this country and 
abroad. 




A New Ptneva] Airahip 

By Walter Iaeadahl 

T HK lUrlln Alrehlp Company has constructed, at Ita 
Hlttcrfold "shipyard," a new Panmval airship for 
u foreign government The now reavl la Hut acveo- 
Ui nil) I’amevHl alrehlp, and consequently bourn the pro¬ 
visional designation P X* 17 It was ballt In the 
n nuirkubly short period of two mouths. 

Tin new airship, like Its predecessors, Is of the 
Hi xlltli Ivpe, but It exhibits many radical Innoratlons 
which greatly niter ereu Its external appearance Tho 
i iirelois 1 Is sleudertr Ilian usual, and approximate* 
In thi form of n slutrk. It Is girdled by numeroua 
hiMips, which illstiibiilc the weight of the car unl 
fI>rnil.v mill iriio the envelope stlffm-s*. The latter doe* 
nut show < hi clui rut I eristic yellow color of Paraeral 
ulmhlim NK Its rubric Is Impregnated with aluminium, 
which gin's the \essel a beautiful sllrcry appearance, 
liicre n rt two proiwllcra, placed to the right and left 
of (be car, and abtivo it Kacfa propeller has four 
blades of elnstlc steel only 1/20 Imh thick. The pro- 
iwllers an* driven by two Hli-cylluder Maybach motors, 
wlilt h hute an agi-rigHte l lower of 100 to 120 borse- 
isiwir The sliced of llie new vessel, 41% miles 
js r hour grenlly Miirpassisi that of uny other Par 
sevnl ulrxhlp and has heretofore been regarded as 
uiinltiiliiiilde hy non rigid vessel* of this size In other 
ri M|xtln iiJho, groatl> Inrreased LiOdency has been nb- 
tnlnod. Thi ntallHble HseeiMlonol force Is abunt three 
Ions, and fuel Miillk.li nt for a cuntlnuoua flight of more 
Hum twenty hours mu be carried The official trial 
trip tin Kotlhen, ladpxlg, Dessau, and 
llnlle <sxopted six hours. The foreign 
ottln rs proHont were exceedingly well sat 
lstlixl with ibis performance, and accepted 
the ioshiI fur thtlr government 

The Good Roads Movement 

F vOl.MiWlKO the recent pubUcatlou of 
Hie flood floods Tear Bonk, which 
pn-M-nl* the road situation In the United { 
stales to date, the American Highway As¬ 
sociation has begun tlio Issuance of a 
series of InatrncHvo papers presenting the ,< 
most Innmriant phases of road Improve- , 
mont from the standiHilut of both the lay | 
uihii and the engineer (5 

\niinig (he drat to he Issued Is a re- r,j 

print of tho address of W W Finley, 1" 

president of tho Honthern Hallway, at the ri 

recent Vmcrlean Hoad Oongresa on “Good ^ 

UundM and the Cost of Giving " Mr Fin 
ley holds that Hie coat of living Is largely ^ 

an economic ipiestlon and that efforts i 

sliuuld bo turned toward Inennslng tho ^ 
area of farm land uudor cultivation aud 
ha reusing tho yield of farm products per 
am lie points to tho well known fact 
thul proaiH-rtlvc farm settlers are lurgely 
ginerned by rnllruad and public roud 
fnrlltlle*. and that wbau these arc not 
iiileqiuile, farm iqieratliiu* arc discouraged. 

Increasing farm products by getting 
more people on to the land aud by bring 
lug n large area under mure Intense culti¬ 
vation Is largely a matter of transportation ’ said Ur 
Finley 

Concerning public roads as feeders to railways, Mr 
Finley says “May It not bo a fa< l (hat the tmnspor 
tatlou needs of many localities that seem to bo waiting 
on railway construction would ht mt more satlnfactor 
11} and more comprehensively by a system of good roads 
connecting them with existing railways? Tho railway 
should lie located with reference to the main traffic chan 
nela. It can no more take the place of the wagon rued for 
the collection aud distribution of traffic In a rural com 
munlty Hum the wagon road can replace It aa a main 
highway of commerce. Considered aa parts of a gen¬ 
eral (rnnsisirtaHon system the railway aud the wagon 
mod supplement each other, and I believe that this 
relation should be recognlaed In the formulation of 
plans for rood Improvement” 

Among oilier papers to be laoued will be those which 
deal with Hie construction and malntcnanco of all types 
of nmd, the selection and testing of road materials, 
iitleqiiiiit. accounting systems for the expenditure aud 
xiifi Kiinnlliig of road fluids, the use of convict labor In 
mud Iniprni count Instruction In highway engineering 
hi hiIiihiIh and col legist, 'the beautlllcatlon of roadsides. 
The Amirlenu Highway Association la composed of 
uiiwanl of 2,01X1 of the leading men and women of the 
nation mid Is conducting a great campaign of good 
ruada education and reform throughout the United 
Mate*. Its president Is Iaxcan Waller rage, director 
I lilted Ktales Office of Public Heads, and Its secretary 
Is J R. Pennypacker, former Chief of Hoad Manage¬ 
ment In the Department of Agriculture, and afterward 
Chief HtstUtieUn for the Joint Cungremtonal Com. 
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mlttne on Federal Aid In the Construction of Punt 
Hoads. The headquarters of the aaaoctetlon an In the 
Colorado Building at Washington. 

StiautatiBg Flute by Radio* 

V ARIOUS methods of stimulating plants In a Mate 
of rest to resume growth have been successfully 
adopted, such as the ether treatment, the warm bath 
process, Injections, etc. The brilliant plant physiologist, 
Prof. Hana MoHsob, some of whose work baa already 
been described In thla Journal, now announces Ms dis¬ 
covery that radium has a similar effect, causing twigs 
of various kinds to begin "budding” much earlier than 
la normally the case. 

We And on abstract of his experiments In the VsJsr- 
trUtrwKkaftHch* Hesdaoko*. Herr Mollscb made uaa 
both of the radium emanation and of radium salts In¬ 
closed in glass tubes or spread on metal plates. Tba 
tubes held radiumbarituncblorlde. The metal plate gave 
off strong o-raya, which were almost entirely absent 
from the glass tube because of the absorption. In the 
experiment* with radium emanation, the rays from a 
flask filled with an aqueous solution of radium chlor¬ 
ide passed Into a cylindrical glass vessel which was the 
culture chamber The twigs placed In this were ex- 
imned to a radium emanaUon ranging from UM to 3.4Q 
mllllcurie. Only the twigs of Byrinpa tailparte were 
used In the former case, but variou* plants were ex¬ 
posed to the emanation. The terminal buds of tha 
ay rings, which were subjected to the Influence of the 
radium i»r« pa rations for one or two days In December 



or at the end of November, and tben placed in ordinary 
light In a greenhouse, budded In a short time, while 
those not thus treated budded much liter or not at alL 
When the radiation was not continued long enough no 
effect was visible. When too long continued the effect 
was Inhibiting, Injurious, nr even fatal. The rime 
chosen for the experiment 1* also Important. In 8ep- 
tember and October, when the state of rest Is firmly 
established, the radiation had no effect In January 
or later, when the rest-period la already past, there Is 
cither no difference observed or elso the twigs subjected 
to the rays seem slightly retarded. This la similar to 
the effect of the ether and warm bath treatments. The 
emanation had a more marked effect than the radium 
salts. This It because It Influenced the plants more 
uniformly and from all sides. Other plants favorably 
Influenced by the emanaUon were UrMeudron Ista- 
4/era, A weals* Bippocattetum, Slspkyto* jHsnsts, and 
n some degree Aoer ptolcnofdea 

The process Is too costly for commercial use, but Is 
of acton tide Importance In connection with recent In- 
vmtlgaUoos of the effect of narcotbw mi the chemical 
composttloo of resting part* of plant*. On growing 
parts radium preparation* of like strength have an 
entirely different effect, aa MoUach hopes later to 

A Namber sf Shock Absarber Pateato.—Patents Non, 
1,068,410 to 11568,414 have been issued to Walt* H. 
Cook, of New Orleans, for shock absorbers which lasted* 
cus h i on ing dstoaI s la the form of a heavy rubber 
opera ting pn—iitlmlly between certain parte when 
it to desired to absorb th* shock. 


im. Mn '■ rf J 

T HB BraaOtea hitH te t», ”Bte * JMato" w^ri* 
was launched at hlsw , Armstron g, Vh&katik * 
Company's Btowtok yard «* Entente tetefl, to at pt» 
ant the Mgest batttosblp atadt, dMplsriag as tea doaa 

aeariy 88,000 tons, with fllmtetelnte of MO foet (w. L) 
by 06 feet by 38 fact 

As originally designed she waa to have fl attened 

82,000 ton* and carried an armament of twelve 14-laeh 
guna, but consequent upon a ch an g e of prral fls nc y the 
plans ware altered, ‘‘ooaahtoratloai of every ktod potet- 

Drasttc alteratlona were, therefore, made la tha apedft- 
catioos and the present dealga substituted. 

The main armament of foortaen 12-lnch guna la car- 
ried In seven twin turret* of 9-lnch armor, all disposed 
along the center-line, four being on the forecastle deck 
and three on the upper deck. When the first detail* 
of the ship became public It wae asserted that the flour- 
teen guna would be disposed In two triple and four twin 
turrets, and It was quite possible that some sndl Idas 

The triple turret originated In Germany, but baa 
never been adopted there, and In Grant Britain It baa 
always been regarded with disfavor, on that account 
It la not likely that Means. Armstrong would recom¬ 
mend lta bring Installed in the “Bio” had the BraaUlan 
Naval Co minimi on originally derided to so mount tho 
guns. The present arrangement allows for all the 
weapons to have bilateral training with u fore and aft 
fire of four guna. A secondary battery of 
twenty 6-inch gum are mounted along the 
upper deck aud In the superstructures, and 
of these six have axial fire, fore and aft 
The upper deck guns have 6-inch protec¬ 
tion, while the romalnder are behind 
shields. In addition twelve 8-lnch q f. 
are distributed over the superstructure* 
and have a good all round concentration 
of fire. Three 21 Inch tubes constitute the 
torpedo equipment 

The “Rio's' protection consists of 0-inch 
water-line, lower aud main deck belts. 
Forward, the main deck belt Is 4 Inches 
and the other two 6 Inches In thickness, 
while aft the water-line and lower decks 
have 4 Inches to within some SO foet of 
the stern. Forward there'l* a 12-lnch con¬ 
ning tower, and aft a small armored ob- 
aervatlon tower, at the baoe of the maln- 

An Interesting feature of the ship 1* the 
provision of Hireo-nrmorcd decks of 1 Inch, 
1^4 Inch and 2-luch from above downward. 

With a designed homo-power of -40,000 
generated by I’nrsmw turbines, the speed 
Is expoctod to exceed 22 knots. The coal 
supply Is 1,500 to 8,000 ton*, pins all 
fuel—an exceptional amount for Booth 
American ships. 

The "lllo" was laid down In December, 
1011, and Is to lie completed early next 
year In appearance she suggest* a huge 
“Neptune,” and wUl be quite the most 
formidable-looking ship afloat with her 
seven big turrets, lofty snpecstnictures and boat deck, 
huge oblong funnels, tripod masts and arsenal of sec¬ 
ondary and tertiary guns. 

Cork Paper and It* Uwn 

E NORMOUS quantities of cork are used annually 
for making tips on cigarettes. For thla purpose the 
cork Is converted Into very thin sheets which eaastttntaa 
what is known as cork paper Them eheem are ex¬ 
ceedingly thin and comp In the market 414 Inches la 
width and 6, 7, 8, 6, and H> Inches in length- A peok- 
age of about two hundred and fifty sheets la scarcely 
an Inch thick. Practically all tbs cork paper teat 
corns* to this country te entered through tee New York 
Custom House and la valued (1 no!tiding 30 par rant 
doty) at about »800,000 annually It te estimated that 
approximately one half mil Hoc dollars worth of cork 
te converted Into cork papas 'ovary* year, and almost 
an of thla U need for making tipa on cigarettes. 

ffte thin cork to pasted oa long sheets of paper, whtofc 
are passed between rollers god automatically covered 
with paste, white girls wHh d*ft fingers lay octhe eprt 
and smooth It down as tea paper paseee JHtefr After 
thla tea sheets are paased through tec Mttto$ maritime. 

In which they are divided into 8 riripa 14-lneh wide en« 
wound on reels tor dm la tea automata cigarette to¬ 


wn Bach of them machines has a cfwcetty «f HWO 
tiUtfa of writ paper s day tt* total mate* of, 
teaata aged te tea world to about * she*' 

8 «*•** Mtah w«w imt Ite'tatata* 
** * ** «• ***$ 
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The Heavens in June 

Some Data on Schaumasse’s Newly-discovered Comet 


T llh final comet to lie discovered In 1013 wan found 
li\ m limimKHoe m Vlro on the morning of May 7th. 
It hum lino In the enetirn sky, In JO hours BQ minutes 
IL \ mill 10 ilogreen north deellnntlon, between rogaaus 
unit Hel|ililmiN ItM motlnu nortlienstward, and pretty 
rnplil mill It HOM \lHlble in a nmn II telescope 
Numerous ohmrvatlona lune lieen Mecured, and a 
preliminary orlill huh very promptly computed by Blew 
iiml Nicholson nt the University of California. Tbla 
MhiiuM that tho comet wan discovered Juat before lta 
t>erllielliin passage, which took place on the 18th. Ita 
orbit In Inclined nhont 28(1 degree" to the plane of 
tbe ecliptic, nud lta motion 1 m retrograde, I e.. It la 
going around the Hun In tho oppoatte direction from 
Hie Knrlli and the other plane!*. When neareat the 
Hon It hum 13.1 million mllcH from him, and it. there¬ 
fore never came lnetde the Earth a orbit 
Ah It In moving In the opponlte direction to the Barth, 
lta iipiuirenl motion In the aky will for Home time be 
rapid, and iin It la far north of tho plane of the ecliptic 
It la apparently high lu the hcavena, and ao la eaay to 
olmrve The epbemerta of lta motion 
nhlch la at preaout available exh uda only 
to Mn> Jltli when lta computed poaltlnn 
la lb lionra 11 mlmitea plua 30 degree*. A 
plot of lta orbit abowa that on May 17rh It 
h aa nlamt 741 million mlleM from the 
Ijirtli and aiipriiachlng It It will be 


nr Home on million uillea, and then recede 
nlth Increaalug rapidity From thu rough 
ludhiftlima regarding lta bright neaa which 
lire Hiallnble It amnia doubtrul whether It 
Will tiecome visible to the naked eye, and 
certain Hint It will not become at nil con 
aplciloua. Exact predlctluua of lta track 
111 (lie aky during June muat await compu 
tntlona beard uihui a longer Interval of 
olMcrvatlon but It can be atated that, 
uiiIchm Hu imllmluary orbit almuld turn | 
out to be aertiiiiHly In errur, the comet will 
move nearly along a line drawn from P 
L>ne to a Eraie Majorta (or perhapn a 
Ittlle aoulh of llila), lielng near the for 
mer Ktnr uliout May 27th, and reaching 
the ilclnlty of the lallir aoinewhere about 
June JOth 

Though tbewvlndloetlotui arc nccoHaarlly 
rough, thij may le of uld to nmateara 
who wlali tn Iry lo “sweep" for thu 
comet 

It will probably not be- until all the 
ohHrrva Ilona hate la>en loborloualy dla- ^ 
niHMcd, long after the comet lute ranlahed i 
Into the dlatance that we will know ' 

Whet her It la moving In au clUpae of luug 
la-rlod, or paying uu a abigle vlalt In a 
practically inraliollc orbit, though tn Hie 
ratlu r Improbable event that It Hhonld 
prm e to have a abort ptrlod, tbla fact may 


The Heavena. 

Turning to imr atar map. we may llnd with lta aid 
many olijocta of interest, whether the obaerver luua at 
hla disposal a teloxco|a> or merely a fleld-glaaa. One 
of the ttiuwt regluna In Hie aky la now full In night In 
Hie Mniitli - the great atar-clouda In Haglttnrlna and 
Hcorplo. Bum tn tho naked eye tbla la a magnificent 
MiM-otncle, nnd the brlglitnCNM of the Milky Way, on a 
clear night, la aurprlalng With a Acid ghua many 
brighter patclnw of mnall area may be aeen In the 
klllky Way, moat of which are star dusters, though a 
few prove when examined with higher power to be 
irnwilrahle nebula* One el tutor, a little above A 
Hcorpil la lnirtlcularly fine, awl ennie of lla compon¬ 
ent atom may be aeen with a field-glam. There la na 
liner region anywhere for tekwoopic "weeping, what 
• ter thu alxe of one’a Instrument 

In Hcorplo Itaelf wo may note the wide doable atar 
a. laally aeparated by an opera glam, and even by the 
imkul ete when the air la dear enough to give a good 
'll W of uii object NO fur aoulh With a amall telescope 
the Klara ft nnd y are aeen to lie beautiful and eaay 
palm. Aland half way between a and p Hcorpil la Mes- 
aler Nil, a glolmliir cluater of stare. ao taint and ao clone 
to one another that lu a amall loot rumen t It look* like 
a amall nebula 

I’ll axing weal ward into 1 fibre, we And the atar a to be 
a lienntlful pair, revealed by a fleld-glaaa. 

7 ' Irgtifo and a Bootis are all flae and weU-known 
teleeeupkr'f-lllklr*, the And eaparable with two tastm 


Hy Henry Norru Russell, Ph.D. 

aperture, while the last demand* three Inches or 
more 

taming to the north we And that a Canute Yeuati- 
corum la a Ane pair of 80 aeconda dlatance, while the 
Pole-star Itaelf hi a a companion of the ninth magnl- 
tnbe, about 18 aeconda away 

P Oephct (dlatance 13.B aeconda) and p Oygiri (842 
oeoooda) are fine eaay pairs, and an la 01 Cgynl (816 
aeconda) one of oar nearest stellar neighbors. 

Finally, in Capricortma, low In the southeast, tho 
star a la a due naked-eye double, and a companion to 
p Is easily seen with a Aeld-glaos. 

Many of the moat conspicuous constellations now 
visible hate been noticed In this survey Among the 
others we And Coitus, the tall of Uydra, and part of 
Ccntanrus setting in the southwest Hercules and 
Corona Borealis almost overhead. Ursa Major In the 
northwest. Draco high la the north. Cepheus and 
Cassiopeia low In the northeast Lyra high In the east 
with Aqnlla lower down and farther south, and the 
small but conspicuous group of Delphlnua, with the 





NIGHT BKY JUNE AND JULY. 

ancient bat hwa prominent figure of Bagltta (the At 
row) on the left of this. Finally, high lu the sonth, la 
the tangled mass of Ophloolius, struggling to cany the 
great Bsrpent which It la hla fate to hold. 

Th# Planets. 

Mercury passes through Inferior conjunction (behind 
the Hon) on the 1st, and la an evening star fur the rest 
of the month. He can be beat seen In Its closing 
days, when he sets about 0 PM., and can easily be 
seen In the twilight a little south of the region 
where the Hun has set He Is apparently about as 
bright as Proeyon, and brighter than either Castor 
or 1‘nllox, near which two stara he pawns about 
the 23rd. 

Venus la morning star, in Arles, rising about 3 10 
A. M She is still exceedingly bright, and can easily be 
seen in foil daylight The only difflcnlty la to know 
where to look for her On the morning of Jnoe 1st 
she la about 4 deg r ees south of the Moan, and should 
be easily found with a field glam, and even with the 
naked eye, If the weather Is really clear 

Man U also a morning star, and la sot tar from 
Venus, alwut 18 degress farther west and higher In 
the morning sky He la a far lean conspicuous object, 
sending na how than one hundredth as much light as 
Venus, bat, even so, be looks like a pretty bright star 
of about the second magnitude. 

Jupiter la In Sagittarius, approaching opposition. bat 
rises Isle (about ft P M.) oo tceonnt of his great south¬ 
ern de dlnat km. had, for the mm* nuoa. Is not 
ably piacsd fog toil** pi; study * 

Baton, bavfag fort Pastsd ocafoa cti oa with the Afe 


is a morning star tn Taurus, rhdbls only just before 
worts* toward the end of the month. 

Uranna la In Caprlcornna, rising about 10 P M. on 
the 18th, bat not observable until after midnight 
Neptune Is approaching conjunction, and la prac¬ 
tically Invisible in the evening twilight 
The Moon Is new at 8 P M on the 4th, In her first 
quarter at noon on foe 11th, full at 1 P II on the 
18th, and In her last quarter at the same boor on the 
28th. She Is nearest ns on the 10th, and farthest away 
on the 25th. 

Aa ahe completes the circuit of her orbit she paaaee 
through conjunction with Venus on the 1st, Batnrn and 
Mercury on the 4th, Neptune on the 7th, Japt ter on 
the 10th, Uranus on the 21st, Mars on the 80th. and 
Venus again on the 80th, none of the apparent ap¬ 
proaches being cksie. 

Mercury and Neptune am In conjunction on the 84th 
but they are too near the Ban for the latter to be aeen. 

At 8 A. M on the 21st the Bun reaches his area teat 
northern declination—23 degroea 27 minutes 10 sec¬ 
ond m— and. In the language of the 
almanacs, “summer commences." 

Princeton University Observatory 

The Rarest Tree* in the Country 

I T la an Interesting feature of the flora 
of the coaitt of Southern California and 
the adjacent Islands that they contain 
several plants extremely localised. If the 
theory of gradual extermination of aonie 
plant forms can be accepted, at least one 
plant can be named hero, whit* will show 
conclusively that once widely distributed 
plants will often he reduced to a few in 
dividual* and Anally become wholly ex 
11 net Tho Monterey cypress (Capreasaa 
macrocarpa) la confined naturally within 
the county of Monterey, California, and 
tho Torrey pine (Pbuis lomyisa) has lta 
limits restricted a till more, being found 
only in a narrow belt a few mlloa long 
on the coast near the south of the Bolodad 
Hirer Juat north of Han Diego, and on tho 
Island of Hants Horn. Onllfomln. tho least 
widely distributed plua tree lu the United 
States. 

While the total number of individuals of 
these two trees atlll aggregate* hundreds 
of thousands, there Is one plant which in 
habits the small Houthern California 
coast lain uda and Is probably the rarest 
plant In America it Is the western Iron- 
wood (Lvoruitkamnwi floribundu*) and la 
the only tree species of the saxifrage 
family of plants. It was not found and 
described until 188-1 by William H. Lyon 
Forester of the Btato of California On 
these Islands Is the last stronghold in America of tbla 
very peculiar type, which, os It still exists only In 
small patches, onco occupied a miteh larger apace on 
the continent than It does at present 
The J'hiUppinc ApricuUuni Aeefoic of February, 
IMS, reports two other very rare trees In the For¬ 
mosan forests. One of these la the ahlmamoml (Kate 
inert* iavUiuno), of which there Is only one amall 
cluster known to exist on the Island. A atlll more 
striking case is that of the Cmmtaphamto feotritM of 
Mount Kendal. The number of Individuals of tbla tree 
has been reduced to only live living species. 


The World’* Prodoctioa of tm 

A lthough it u difficult to give a dose figure fur 
the world’s production of tea, this Is add to be 
over 1,127,700 (tong) tana. That this la not exagger¬ 
ated will be wen from the following data for prodde- 
tion India, 128200 toss, Ceylon, 85,000; Java, 2SUI00, 
Japan, 10,400, Formosa, 11,000, Chine* (exportation), 
BajlOO, Natal and Annam, 1,400 tana To this ta to be 
added at least 86J»0 tons of comp rawod tea la tablets, 
which Is pot directly on the market by Chinese flras. 
Thar* must also! be taken Info account foe tea pro¬ 
duced in China and Japan and eeqaUmed An the spot, 
this being wtigmted to be B pdcssfo dr tops per- bead, 
so that for 842, 0 00000 hihahttssrtF this figures at 77V „ 
aoo too*. For aforauenoMgAairf Jajie data* fl*. 





SCffiNTlHC AMERICAN 


I CMr WHk OnlliaiT 


Br H. D. c 

T H® akcteh shows how to nt in exact measure- 
toast with ordinary caliper*. The writer bad to 
■tocbtna op a pUton for a hydra alio press, and It «u 
to ba rasda the exact ala* of tbs old one. No micrometer 
waa to be bad large enough to take that else, so In 
order to be aura that the else waa the same, u test 


MsasarUg cl ose l y with the esHpers. 

Indicator waa attached to one leg of a pair of outside 
calipers, aa shown in the engraving. The calipers were 
then eat to the also of the old piston, ami by so doing 
the pointer on the indicator waa set so It would point 
at any certain figure. The akotch shows the reading at 
20. By the use of the calipers Died In this way It 
waa poaalble to make an exact duplicate of the old 
Platon. Of course It la understood that calipers rigged 
up in this way can only be used in transferring slant or 


A Toolhokkr for Grindatone* 

By William Grbtxlnger 

W HEN grinding tools liy simply bolding them with 
the bands against the stone, froquont changes of 
angle will cause much extra labor and result In n 
poor Job A simple device to hold tools at a constant 
angle while grinding can easily be made nnd nttmhed 
to the grinding stone as follows Screw on emit side 
of the baso of the grinding atone, a wooden arm as pic- 



1 


Hint for Boring a Straight Hole 

By Joseph VagU 

T O bore a straight hole .1/1(1 of an Inch In diameter, 
lengthwise through a 12-inch maple round, % of an 
Inch In diameter, la f*r from a slmplo task, so the 
writer was Informed by a company manufacturing bits. 
But aa a large number of roanda bad to be bored In 
this manner, the writer was compelled to Invent a prac¬ 
tical method of doing the work. After a number of 
schemes bad been tried, a successful solution to the 
problem was reached A piece of tout stool 3/10 of 
an Inch in diameter was tempered at one end and 


Bit for boring a straight bole 

ground off to about one half Its thickness, for about 
two Inches from one end, as shown lu the drawing. 
The tool was ground to a chisel point as shown In the 
drawing, and In order to make It run more easily, a 
little was filed off back of tbo cut. Bunnlng this 
through a stool bush ut the rate of 1.500 revolutions 
per minute, the rounds were quickly bored at the rate 
of seventy per hour Twenty five hundred rounds were 
Isired without a Blngle miss, whoreas In previous at¬ 
tempts with the best single groove bit on the market 
80 per cunt of the rounds were wasted. 

Rig for a Two-handed Saw 
By Fremont Leland 

T llR accompanying drawing shows how a two-man 
saw may be rigged up to Is- opernlcd by one person. 
The writer designed this arrangement for the purpose 
of sawing a lnrge number of logs single handed and 
be found tho device very successful The saw horse 
was placed beside a post on which n pulley waa mount 


Tool holder for grindstone*. 

tnred In the drawing These anus should bo slotted 
A board a little larger than the ordinary piano Iron Is 
cut aud bored with a V4 Inch hole, running from edge 
to edge. The board la fastened to the grindstone with a 
hinge A bolt la pul through tho slots lu the arms and 
the hole In the board The bolt may be lightened up to 
hold the txstrd at auy desired adjustment- The tool to 
be sharpened la placed on the board and hold firmly 
This arrangement will allow tools to be set at any cut 
ting anglo 

Jig for Turning Up Rongfa-thronded Bolts 
By Jo* V Romlg 

N KKDINQ a hundred finished bolts of % Inch dtarn 
eter and having nothing on hand except rough ones 
already threaded the writer waa forced to rig up a 
Jig of hia own design with which he could turn up 
the body of the belt concentric with the thread and the 
underface of the head at right angle* to the finished 
body How the work waa done la shown in the acrom 
pony ing Illustration. A nut waa made from a piece 


Jig far t arming «p rough-threaded halt*. 

of octagonal atari 1% Inches thick apd 2% Inches king 
Thla waa chocked up and drilled and then tapped to 
reorive the thrmded and of a bolt A 3/16 Inch hole 
wag then drilled through the end of the nut The nut 
e Wfta Aow taken out of the lath*, rechftdwd end counter- 
pm *t the outer end* of the ty&tach bole to receive 
m m a«M* center. Tils eoaqdrtad the Jig. The 

■ m im tn* n* *• **** *» 

m*. *mmm t* m drawn* m* »• **« * 


U-ehaiwd piece with the heml Inside uutl to held firmly 
In position by driving tho key lu place Then the 
device may readily bo aceuretl In a vise while tho pro¬ 
jecting end of the screw Is fllod duwu to the required 


Tiro Drilling Kinka 

By Fred Horner 


equally serviceable to the reader 

Uiint a Rubber Band at a Pi ill Stop - A simple 
form of atop for small drills width are used 
—, In tho hand-brace or In a drilling machine 

\A which has no detail atop Is a rubber band. 

if A This to sllp|s?d on r the drill to the required 

yj distance, as shown in Fig 1, nnd each time 

[/ thnt It reaches the face of the work tho drill 

Vi ing Is atopiied. Thla dodge works well 

enough for orenslnual use nnd tlu> baud to 
more easy t» work with than a chalk murk 
on the drill 

Rubber faced DrUUnu Bad Jar the Tail 
Block —Fla 2 shows a handy form of drill 
Fig-l*— tug pad to lie fitted to the toll stock of a 
Drill atop bench lathe It to of particular use when 
drilling small brass plates awl o'her highly 
polished pieces wltlch are llalilp to slip on the surface 
of a metal pad and become stretched A disk of rub¬ 
ber to connected to tho face and this makes a soft 
bedding for the work, previullng It from skidding or 





Rig for operating a two-man aaw single-handed. 

ed Another pulley whs secured on a second post, 
while between the two a pulley hlis-k was fastened to 
the ground A rope lied to tho free end of the saw 
isutaed over the pulleys on the posts and under the 
pulley bluek between them The opposite cud of the 
rope carried a small weight With this arrungoment 
the sawing of the logs was greatly facilitated. 

Device for Holding Scram When Filing 
Them Shorter 
By I B Splttcll 

A VERT simple device for holding screws while filing 
them down Is shown lu tint aceomt«ny Ing llliislra 
tlon It consists of n Idem of fiat Iron ulsiut nn eighth 
of an Inch thick and say 94 of an IrnJi by 114 Inches 
long. The plow to beut to u U form. In the IsKtom 


Fig 2.—A rubber faced drilling pad. 

slipping Tho millsr disk will Is* found better In this 
respect than wood. As an sllcriuillve n suiiill block of 
wood may be faced with rulilier and held with the 
fingers against any part of lUn drilling pad. 

Mending a Broken Steel Tape 

By George W Colics 

E VFIIYBODT who owns o Him I In)*' will sooner or 
later want It mended Tlio two piece* should he 
Jollied by a butt simp, which Is riveted to Isith pieces liy 
means of small eyelets made for the purpose Instru 
mout makers furnish hiss till tools costing gC for inns It 
Ing nnd setting tho tyilels, but few will earn to Invest 
$3 to mpiid a fit tape A half hour's work at the 
bench and u few semps of Hhevt melsl will make a tool 
which Is as sutlsfhilory for practical purposes as a 
purchased one 

Take two pieces of strap-iron (a In the accompany 
Ing sketch) nlsmt 2 I in lies long and % Inch thick 
exact dimensions Immaterial to % of an Inch wide 
depending on the lingth of I la desired overlap Take 
a thin atrip of sheet metal c of the naan slip nnd hnv 
ing the combined Ihlcknew of tin ta|H> and strap, or 
preferably a little less, plaei all togeUnr lu Ibe rise. 



Mending a broken steel tape. 


■ || I of the strip n nod scrllsi along the edgn so nn to mark 

if _ a strip having the snmi width as the lu|s*, which strip 

_*° is (o lie cut off Now reploee the three pieces lu the 

_ origliail order, cut three short pieces of No TO or 40 

""V Rtubs’ steel roil, and hamnar them Into the holes b 

\ for dowels. Two other holes <1 are now drilled along 

/ \ the center line of the enl off strip of the piece c Cut 

* a short piece c off the drill rod aiul file It obliquely on 
one end for a punch, and the npiwratus Is complete 
/ you have to do to to Insert tho till*' and hutt-sirup 

/ ns shown, and imm-h through tho holes d with a tuiis-h 

‘I e It to necessary to have the rod c alight ly larger 

Davie* for ‘- 1J< -g short screws la a vise. than tho drill, no that It will fit snugly In the holes. 

When the boles are drilled, tho eyelets are Inserted 
of the G-ploos bolts are drilled to receive screw* of and turned over with a center punch and hammer if 


dlffsrect rim . In the sides of the l!-shaped piece, the strip o to sufficiently thin, the tajie and 

•lot* ora cut to racetv* a wedge or key of steal. In be gripped In a vise during the operation, I 

no tbs straw U flttod lato one of tb# hotos In the not found thla neceaaary 
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SCIENTIFIC; 


Inventions New and Interesting ’ 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


Remit Activity in the Explosive secured on the shaft 81, which is pro- of a loosely pivoted bell crank tappet lever ton to bom in the chanter 1 and make 
Pnmn Art vld«d wlth *“ u l» r »Un« lever 33, and a 2f Thin arm of the tappet lever 33* room tor the charge in tide chamber The 

** flat spring 33 attached to an irutilated rod engager with the slotted link 83*, which la valve 83 being prop ert y disposed. the sc- 

A N extremely Imivirtant patent, of Inter 34. The vriree 40 and 41 ronnect the looeoly connected to the ha nd l e 33* on the tton of the pteton 11 and the travel of 

ml to Inventor* and the Hdentlflc world sparking device with a battery not shown, stem of the valve 33. The other ana of the water piston canae sace as d re Inflow 
In koih rui, wuh granted not so long ago to The tappet arm 2H on the abaft 12 oper- the lever 33* constitutes a tappet which, of expiorive chargee and eeaveoglng of tha 
W ]] Mmytb of Tterkeki, OaL Thin pet atee both the valve* 10 and the wiper SO by engaging the part 21* of the tappet 31, vent geaaa. 

on l tbi npjiikutlon for which hud boon by meena of the Blotted link 30 carrying operate* the up ring-actuated valve stem 30 If we assume the exploalM charge to 
lx tiding In tin? I’nteut Ofllce since 1000, the plus 37 and 88. of the check valve 34, eo that the tappet be In «*■■«»*"• 1, the water platan will ex* 

mid wlili b in a pioneer in the art, dlu- The valve 22, which controls the flow 21 nerves the double function of raven- tend nearly to the valve 7, separated from 

clow* mu lutrnial combustion pomp for of gauee to or from the combustion cham- log the valve 23 and keeping the valve 24 the water and pi eman in the air cham- 
ntlMlng water here, la al*o operated from tbe rock shaft open The operation la now evident ter 8 by thia valve and by whatever air 

The Smyth pump, as seen In the accom 12 by the taptwt 21, the latter having a Motion lu Imparted to the piston 11 by has been permitted access through tbe 
pun}lug engravings, la a duplex one, both cam surface 21', which operates one arm tbe motor 18, which causes the water pie- valve 6* At this point the valve 10 hi 
purl* living alike. A com- opened by engagement 


connect the air chamber 8 
with the caning* 4 Just be¬ 
low the valve* 7 A water 
Platon, operated by the ex 
plosive charge, la located 




Fig. 7,—The Chases apparatus for i 
internal com beat loo puapa and ctw 


.., 

iggi 


rig J. toe 
for operating 
la Introduced 


earning the lappet 83, 
which ucluutce tho levers 
by riding over the cam anr 
fnee* 83. Theae lever* 
51 <>|HTute 111 turn, by 
menu* of tlie aprlDR-oiier 
ated tappet* 80, the alld 
lng tappet liver 48, which 
ueclllnleH the lover 47 of 
the vulvo -It 

Tbe upimrntUM for Intro¬ 
ducing un exploalvo mix 
tun I* allow n In detail In 
Klga. 4 noil 5. 

A fin I rewrvolr 27 (aee 
Pig 1) la connected to a 
v ii|Kirlu r JU, w hk h com 
muulcutea with the com- 
bust Ion chamber* 1 b} a 
pl|ie controlled by the pop¬ 
pet valve 24 and pipes 211 
loading to a four WHy valve 
22. The sparking device, 
located lu the chamber 20, 
conalsta of a rocking wiper 



Ft go. 1 to to—DetaU sf the taytk triaraal eerahuetleu puay res 
Fig. to-The eyeie ef e p s ratte u ef tbe ptudg. 


under prseure from the air 
chamber, eoneequently 
flows beneeth the valve T 


Thus the water platan la 
forced beck against the 
charge, compressing it to 
the pressure of tbe air 
chamber, which la, of 
course, that of the head. 


The charge Is prevented 
from escaping by tbe clos¬ 
ing of valve 24. 

Ignition now takes place 
resulting from tbe engage¬ 
ment of tha tappet pin 87 
with the ( 
the link 86L thus rocking 
the wiper SO past tbe 
aurlng 83 by tho connection 


of the link TO to the wiper 
arm 82. The slot In the 
link SB permits the valve 
10 to ekme the moment the 
wiper arm 32 peases out of 
engagement with the spring 
S3. The expansion of the 
gases In the chamber 1 
causes the water piston to 
be driven with great energy 
and speed through nos- 


the chamber 1 end easing 
4 are filled Instantly (prac¬ 
tically simultaneously with 
the expansion) by air 
through valve 8* That 
portion of the air admixed 
with the spent gasee In the 

chamber will be cut off and 
separated from that In the 
charged chamber 1 by the 
Incoming water through 
valve 8. The portion of air 
and gas In the casing 4 la 
thus trapped beneath valve 
7, reedy to be driven Into 


the air chamber at the next 
operation of tbe water pis¬ 
ton. That portion of the 
spent gases end air in the 
ch a mber 1 will pans out as 
exhaust The cycle of op¬ 
eration of the Bmyth porno 
is shown in Fig, ^ and de- 
eerltefl as toUowa 
l—Explosive charge be¬ 
ing taken in the left hand 

the spent gates from tha 
other chamber, the platoc 11 
being midway pf & strafe* 
traveling to On right 
2.-A fresh charge to the 
left hand rite inter sod the 
hsad.riUniafete atm 
tf riaft ■ im tetfi jl by tfchWO*. 

tip ^ flUfltti-' 

of the prtvtoaa- a yglteN f 


















































































































































































































































































































SCIENTIFIC 


The Motor-driven Commercial Vehicfij : 


t it devoted to the Merettt of pretent and protpaotive oumert of motor trecMt and ddMmv « 
•imp queeliont relating to sia o k w iioa l feotmret, operation and m anagement of oemm m 


Tht BdUer wtg mpteaeqr to a 


Steel Bodice for Motor Trodra ^ "*ieh « An Aett*obfle Ffald Kltehca 

„ „ huge Influence Take the brewery deltv _ „ „ u __. . “ ™“» Ponnbta In H boon to teea **<*» 

B, Morri. A. Hall ery .ervlce f„r Instance, the kega have * °* r Berlta C "" 2,000 m The kitchen. by.ihr way. In 

A MONO the things that the motor |rot| cMmw tand . wblch ^ down to /"v NH ,.f the moat 1stcresting exhibit* very eoanomlnal In operation, only about 
truck hnn tub. riled from iM.retMlrawn , yMy ^ Thu* they have a cot V^at the St Petersburg Automobile IS to S3 kUogram&ee to 10 pmttds) of 

wagon imlKler* Ih i tic wooden body Hut t|ng proI>ertJ . are [nt and taken Show, which opened on May 18th, la an wood beta* required for preparing tha 

rcimiliHl nxhrrlwicv bun shown that this ofl ^ wai(otl As a remit the automobile field kitchen. This U mount, food for 200 to ttO moo, white any other 

material does not lout a* It should under IKWtB _ ^ 0 f the ed on a vehicle of 214 ton* carrying ca- fuel available In the field oan be wed ae 

th. ihanged circumstances. the heavier ^ are qutck „ dt uPi amJ require parity attached as traitor to an automo- Well. 

loa.la the greutf r aia-eda, the longer work ^ (reflt ta the need for thto bile tractor Thte field kitchen can be mounted on an 

lng hour*, combine to mako the body euf that ^ i argeMt brewer*, such ne Hbret, The front part of the vehicle, immedl automobile truck lnatead of on a traitor, 

for greater atre**0H, and w.sal, under Hn]ipert jungltiut, Central, I,Ion, and >M; behind the driver', seat, comprise* thw allowing the motor to bo ueed at 

them Boe* lo piece* rapMlj Thto hIUui olll|lw ln Now * ork d ty, maintain a large to the right and toft two large firelee* the mum time for the operating of knaad- 

tlon ha* lirunghl ntoml n diiunnd for aild H0l | . ppo ijited repair aliop which *torea each of a capacity of 00 titer* Ing and chopping machi n e *, eta, which are 

metal bodlm The llr*t of three, and don) nolh i, w but rcp.tr the bodlre With (1H8B gallons), above which there are a readily atored on the vehicle. However, 
marl) bull! since and being built to-day. the mnt()r trnck , tlmft Hpent t. tha rgp.tr , mnl ber of pigeon hole* for prewar**, the field kitchen car Would In thto earn 

are not mi un.mullfled success. The reu Hh(ip u . doub | e ]uM> *, t hl« question bread, etc. The rear part of the vehicle not he available for other oaea, whereas 

«™ f,,r 1111,1 ll,1H 1,1 ,lK fHct ,lmt tbcy to of double Imiiortance. to taken up by the field kitchen proper, the automobile tractor la advantagwwlj 

pol ifijri'tlur with 1 k»Hb or rivets, which f onn# , 0 f steel body would which mninly comprise* a double walled employed for carrylng *roch proviaftong as 

<b> not wlthKtnud the irtronluiponod by H | mJniltw all wb n e the hoIIow ^poa ateAm kettle of about 200 liters (IEL8 gal cawwt be placed on tbe trailer 

tnu k work n grout deni lattor than U>U§ UKed j n the j^y constrix'tlon would give Ions) capacity The space between the 

or wrrcwH on tin* wooden fonu greater realstance to sudden blows. The double walla Is filled with glycerine, which Tar Bonded Rood* in C lf loitt 

Mor. rccn.l, a prorere ton -to- do- CINCINNATI to the acre* of a mrm 

vcloi*-d for piwlmJ.ig «trel toltertH Cber of Important anccreeful road non- 


veil>1*^1 fur piwlntlng Ktecl todlre, which 
luilndre Hu u*e of varion* Muccomful 
welding prwiwre In combination with tho 
hlglil)-dew loped prreaod Mtcel a* a inu 
terlnl The latter to much lighter Ihnn 
ordinary Dillt<d *tecl *hcet* of equal 
atrenglh, whllo the welding procomwa 
unite tlie menilier* a* flrnily as tho com 
ponent I urt* of each Hheet Th) result 
to a lighter, alnmger, longiT lived body 
of lower flr*t cohI when liliUt In qoan 
tlty, lowered malnteiuniee coat line to le*- 
aened depnvlntl.m and lew) tire wear re 
suiting frotu lowered weight 
Truck uuinufarturer* recently have 
agreed upon alandard lioily »nd total 
weight* for gl\en load repniltbw, ImhIdu 
thilr llgnre* u|*m wood hodlre Now, If 
steel Iw owed h raring result* which may 
be tukon udiautagc of In )ine of two 
way*, tin* load may bo kept tho aarao and 
the Ireaetad tiro and other wear taken 
advantage of, or the loud may lw In 
cren*ed by tho amount raved on the body 
weight When 400 i*miitls can be raved 
on n D-tuu truck hotly the standard wilght 
for which la but 1,400, thto much may I) 
added to the usual fl-lou load, amounting 
to 4 iter cud Ou heavier vehicles, where 
the htaly weight ln wisal run* up more 
rapidly, tlie saving to much greulcr, run 
nlug nl*ne 5 |a>r cent of the loud 
It to raid the wear of rubber tires 
varloa as the square of tho load, the 
speed remaining constant On thto IminIs, 
a 0 |*r out raving In body weight would 



veioia-a r..r proonui.g sree. .*«■«, of Important gnccreafnl road «m- 

lutliide* th, use of various succosafull tract, where the macadam ban bran ren¬ 

dered automobttoqnoof by the use of a re¬ 
fined tar binder Thto wa* one reason 
why the American Hoad Makers’ Conven¬ 
tion was held there In 1012. 

Madison Hoad, the sole eastern thor¬ 
ough tore Id the city, affords the obtest 
Instance of tar bonding. It carries a traf¬ 
fic so heavy that a contractor who took a 
traffic record, reported that macadam 
could Dot be used at all 
In 1007 the north side of this read waa 
resurfaced with tar bonded macadam to 
afford a comparison with native rock 
BBphalt and plain macadam. Within a 
year the tar bonded section had so clearly 

stee. be used u raring resu.es wmen may demonrtrated It. jmperiorlly that the 

be taken u,haulage of In one of two 

ways, th,* loud may bo kept the same aud An automobile fluid kitchen for the Baastoa army. It, and In 1908 the rema lndw o f the road 

the teas).,ad tire aud other wear taken "™> «* 

.v ... ....1^ <-_ tar Since then the read has been uni¬ 
formly ln excellent condition and has mat 
nothing for maintenance except a little 
patching and a partial treatment with a 
surface coat of a thin grade of tar 
Hrta Avenue was bonded with tar In 
1008 and required no attention until 101% 
when several holes were repaired and tbs 
surface was given a renewal treatment 
with tar Before the use of tar Under, 
thto avenue had required resurfacing 
every six months. 

’Observatory Hoad, another Important 
thoroughfare, had been lmposMbte In 
maintain in even reasonably good condi¬ 
tion previous to the ues of a tar Under 
In 1000. Since then It has bean ln exoel- 

Tho exuet life of the steel body Is not I«t condition and required no attention 

known, but may be Inferred to this man Hoar of the trailer, shewing the kitchen proper; also the motor tractor la 11 r "”* Ted * " nrt ' C0 treatment In 

uer A Brooklyn builder following the which prevtofams are carried. 

wagon method of rlvntlug and bolting Qrandta Head, another heavy tralfio 

ate) 1 plates mid structural forms together, strert, had required resurfacing twtes a 

has many lit use which hare son 14 same Is true of other firms, the coal body on one hand protects the dishes against **** TUltU ** MOT, wbmi it was hendad 
year*’ luird service ln New lork city, must withstand the water used In wet any risk of burning, and on the other band **** tar After that on* surface traat- 
liiiullng eunl, than which nothing to more tlug the coal a* well as the constant allow* the content* of the kettle, after Vdth tar was enough to keep it ih 

severe Tin y seem good for some years erealon of tho material sliding In or out. putting out the fire, to go on cooking *°° a teapa 

uso now, and granting that welded Metal alone will do this, consequently, If on the well known 11 re tom cooker prtn- Tlw tonartty of the tar bond was late r- 

pressed steel bodies are twice as good lU.i wood be used, the body must be steel elple. This to the more important as the “teigiy Illustrated on Hllk M* A venua la 

totter wliould give over 80 years' service lined. The game to true for mad and smoke given out by the fire might draw 181i hI ) Md a sectloa than 

The llfo of an ordinary wood body do** gravel, cinder*, broken stone, brick or the attention of the enemy to the troop* **■ • Mud el W a which ehlfled t he to a- 
not uterugc much over 6 to 8 years, any similar material For hospital «se encamped ln the neighborhood. The datlon of t he rea d The- tarre d sarthCB. 
although (licre are exceptional caaee In esiwclally In handling pettent* with eon- glycerine bath allows th* content* of the how ever, In rtsad of breaking, rtl efllied 
which tin*j have lasted, through light taglouB diseases, It 1* Important that the kettle to be kept hot ft* about fl to 8 an< * twhded very auuh a* If It wte * Mg 
work (wire as long body may he rapidly and readily cleaned hours. In addition to the mala kettle abeet *J. n,w * r , _ „ r , 

An admutagL In favor of wood at first out and fumigated. With wood thto Is an there are arranged M^fray* a coffee ket In Cl O dan ati- tteHMlpt W 
wa* ihe nmlti r of imlntlng, It was ex extremely difficult Job. For tank or other tie of 20-gaUou capacity with a special fir*- 

Irens ly dlilkult to get point to stick to liquid carrying bodies, wood has been place, reservoirs far storing the apparatus fct ea «nd eo tntltnte d th* tiff hQaled tgpe 
steel sbetto, the result being that thoy abandoned, practically, steel taking Ha used ln preparing the dlshs* «tce*, coffee, °* ddmttwtftn- , , , ' J 

had ti> to. pulntiri often to prevent rust- place. god th* Uke. The ktfgtim ptess from 1 1 : < 

Ing aud the quick destruction of the body And so It would be possible to go both flre-pteoes are gteefcvfed through a i. AeetviMa -i wL,- 

In that mauntr lu tho welded pressed through the whole range of Does to which common ehtmwy k,. ^ a!, 

steel forms mentloDwl the bodies are a motor vehicle might be pot and pr ov e Thto kitchen has been **T*f > t^ th pea- n, -/ auT 

enameled, and the i-nsmel to baked on, so that for each and every one Me steel pare within 2tt boon food and eeffe* fqr 
thut It Is as hard os iwrcejaln and esunot body has some advantage over wood, suf shoot 200 to 200 mteL An SDfto.W th* Ttv> . 

be Lhijqicd off even with a hammer fidently wel^ty to warrant Its nee In contents of the ksttto ate ft. to rrrt * 

The nature of the material* need in | preference to the tetter traoaterfed 1 m» |to tt- 2a 


Tho usual Dillccgo guurnnli-e to Ing 8.00U 
mlU-s, Ihls means tho addition of 800 
The exuet life of tlie steel body Is not 
known, but mny be Inferred ln thto man 
uer A Brisiklyn builder following the 
wngiin nudhod of rtvntlug and bolting 
steil plates and structural forms together, 












DMMfldl "Cold LtBM H 

(ChhI«M from pf +*#■) 

other worda, an apparatus ao small that 
It can be carried Terr really fat the band. 
The a h e nry ft , or rather the quick dbadpo 
Uwt, of heat enables the operator to run 




£&?#£ 



ploy the usual sbuttent, but simply to rely 
wholly on the commutators of the appa 
ratus (Fla 2) 

Ry means of cold light auto-clirome 
plates can be projected, which utliurulse 
suffer when exposed to tlie electric arc 
Powerful lights can be concentrated upon 
parts of the human body without danger 
of scorching them, with the result that 
foreign bodies can be located eery readily 
In the muscles. The hand, when held close 
to a powerful cold light, appears Irans- 
locently pink. 

As one of our photographs shows, the 
mss cold light can be employed In photograph 
lug Interiors. The Inconveniences attend 
lng tbc use of ordinary magnesium dash 
powder are well known Posterful cold 
lights render It ixmdbln to make very 
brief exposures without polluting the at 
moaphere of the small room with smoke 
With a small electric battery and a 

-.— simple Iona, n beacon light of long range 

- AGENTS can bo cheaply produced Such an appa | 
ratus will be found serviceable on small 
Bmd for ou impost- sailing boats as well as by soldiers. It 
HW° D Cw5n2S- W ^Ut^ u «“* enoQ « h wllh «* ch ■ *»*•« to telo- 
mo hlleTtand Ale Pnm p graph optically for great distances. 

iuwiBouiiira.ca.isc. 

_fafc HtHi H is.s i.Css Dfapooal of New York’a Sewage 

(ConUnutd from paft 1*0 ) 

deal experience It la only the comblna 
r —rtg. nn»ds I tlon that la new The water within a 

t,r "“ "*1 ...a.r I mile of the Island In all directions varies 

<mta “**■ from 7 to 40 feet In depth, the average 

nMcssTHMs, being about 20 feat below mean low 
tide. The form of tbe Island Is shown lu 
_ our front page Illustration It will cover 

_about twenty acres. It la planned to build 

a rip-rap wall by laying large pieces of 
broken stone at the site upon the ban! 
sandy bottom. Aa the water cuts away 
the mod from under the atone, more 
stone will be added until settlement 
ceases. Within tbe wall sand will be 
poured from a suction dredge. Aa tbe wa 
tar la shallow, no serious dlOculties will 
be encountered In the filling operations. 
The Island will be about 18 feet above 
mean low water, 1.000 feet wide and 1,300 
feet long. It U estimated that tbe island 
may be constructed for about *810,000 
At tbe landward end of tbe island then 
win be a small harbor for tbe task steam 
an that are to carry the sludge out to 
•aa. A shelter win be provided by a 
breakwater 

The tunnel under tbe bay will be 14 
fget In dUmeter Starting with the sip boo 
under the Bast Elver, It wW be 8 feet 9 
laabea In diameter god will tx> blasted 
oat at eatid rock at a'dspth, of no feet 
.A*rpamta«i»*r tb« rfvw* wfU rim 

m tat wnrl 


■tores of America are standardizing their delivery 
equipment with White Trucks. 

407 White Trucks are operated by 95 Department ami Dry Goods 
Stores at the present limn, and the number is increasing daily 
Tiara «ra 3500 Whit Truth tuna m jmm. 


TH E^WH ITETflTCO M PAN 

CLEVELAND 

Mans/actsrara tf Ottolmt Wsw Cara. Truth mnJ Ttxxtlt 



G. V. Electric Trucks 

Over 3000 G V Electric Trucks and Wagon* are 
now m daily service, many of them from six to eleven 
year* old 

The General Vehicle Company, Inc, ha* been the 
pioneer of the world in developing and standardizing 
Electric commercial vehicles. It* growth has been 
slow and sure. Production facilities will be tripled 
this year, because the G V. reputation for building 
a high grade product and selling it a* road trans¬ 
portation machinery should be sold, has made this 
expansion necessary. 


fprjipi 



Before you motorize—yes, before you buy even 
your first truck—you owe it to your business to 
thoroughly investigate our product and our standing 

Su capacities. 750 pounds to 5 tons. 


GENERAL VEHICLE CO., Inc 

Gen er al Office and Factory 

Long Island City, N. Y. 
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Wanted—Special Work in 
Wares or 

IricollyWelded Wire 


f—gnio Broom Screen Clod 



You’ll Enjoy Assembling 
Thin Motor 
Boat 



. IRONING A PLEASURE 

I Ml In. m+m mi U. * «n> 


Mr Agmuf9 Wmmtmd 



f th< settlim, IwmIun Till solid matttr 
lolli-cts In the form of nludj.i nt thn Ut 
1 qi of the. basin when. It la subject'd 
t n (irtulu aim unt of prenanro dui t 
tin hmd if the liquid matUr chuhIur It 
ti U. furted ui the dlM-harjtp jilpes < Into 
tin mains II win nee It will be forced In 
t tlu lank Hit mm m cither by thi bead 
tf liquid In the nettling tank or If tbla 
In nit miltlcUnt bv low pnimnre pumi h 
I t netiasarr the liquid sow ago matlei 
will be fronted to rouder II harmless uml 
thou It will owrtlow Into Ibo oindullH h 
Hint i*sh out through discharge pIiiom mi 
il< r hiii heel on flit Honwmd nUIl t tlu 
lHlunil I he ilbwhurge i>1|hsi may In «,* 
tended far i ut lu new If It be fonnd denlr 
_ Hide 

At thin Inland J0.1 INK)000 helloes if 
HLWUge nuld lie taken cure of or nbout 
oin. tblid of Viw York h priHeiit *ct\wih' 

A UuuKund tonH of Hludgi would be n 
mused dulls 

Don, the “Talking” Don 
By Dr Leonard Keana Ubwhborg, A B, 
U D (Johna Hopkins) 

D ll HARRY MIiiKS JOHNSON of 
the Johns Hoplona University has 
just announced the reault at hu analysis of 
Don a German setter aeven years old 
1 ■ longing to the royal game warden isbum 
at Tbocrhutte in Gardeldgen Numerous 
other observers report that he haa a vocab¬ 
ulary io tuns ting of eight words which ho 
speaks if food is hi Id before him, and the 
following quest ions propounded in Ger¬ 
man Was hiiSHt du' Don Was 
hast duf Hunger Was wtllst du 7 
Hubert, koto* Was 1 st das) An 
eken Waa biUeat du dir ausf Ruk« 
Moreovi r he waa laid to answer cat* gon 
o*l questions by Ja ’ and Netn and in 
reply to anothir question to apeak tbo 
name Haberland Among othi n whom 
popular report mentioned as witnesses to 
this extraordinary ability of the dog was 
Mr Oskar PfQngst uf the Psychological 
Institute of the Umveraty of Berlin whoso 
important tests on the horse of Mr von 
Oaten Dig Kluge Hans have lately 
I wen published in tngluh Mr PfQngst 
had in fact investigated the behavior of 
tin dm in <ollaboration noth Prof Vossrder 
and Dr I nrh Kucher, keeping detailed 
numoranda on the teeta and making a 
uumb< r uf phonographic records Partly 
to dear up misapprehension of hu own 
position and partly for the unUghtenment 
of the aenoua general public he gave out a 
bncf popular report of his work. 

Having p r opo s e d three daftnlttnsa of 
speech Unit, properly as the use of vocal 
sounds to convoy to the listener an Idea 
expenenoed hy the speaker, secondly, 
more loosely, sa the pwd n eUon of vocal 
sounds isaraad by battalion. but nead. 

withe* k*nrM«i of the* Manta* » *e 


ih mchnod to dissent Ills own experience 
with * child of twr and one half years 
burning readily to speak a large number of 
words and phrases from mutation and able 
to gito both vuwd and consonant valuta 
with ]nrf«t diHtimlneas showed that for 
Mviral months she could not be made lu 
champ, intensity or pitch although she 
usually showed apparent willingness to try 
In apply this pnnnplu in the eaau of the 
dog would require the assumption of an 
at tontlvo ability sa well os of motor skill 
far in IX' ess of any of which that animal 
lias gtvi n t vidt o< • 

Hut Mr Ffdngsl ullt rs other disproof of 
the imitation hypothesis which swims really 
adequat* This is found in the method of 
learning 1 ho first word which tho dog is 
reported to have utti rod is Hubert Wu 
an assured that hung nuk'd Willst du 
i twice Hals r 7 he thereupon pronounotd 
dlstimtly tin words Habm baben 
k lb rr and wu* n warded with food for his 

pains Whin hi afterward attempted to 
pr mounte thi words he would give many 
inartn ulate gurgles but the food was given 
only whin the cornu t number of syllables 
won ut H r»d atomic Thu family state that 
Un repetitions sumo a woek apart sufficed 
for this learning 1 he word Rubt was 
first uttered after a command Rube by 
tho owners daughter Hearing tbo dogs 
response she demanded Was segst du 
d*' and obtained the answer again, 
Ruhr He was then taught to give this 
word after his fifth question, Was blttest 
du dir tuis' Thu name Habrrland 
whi< h non' of tlu mvi slegators ( mild oh- 
lom Tr im turn wum first answered without 
imetruiluiu to tho question, Wtr bat den 
trslen Arlxlul uber deck in die Zttfung 
gebraebt t These facts are hardly con¬ 
sistent with any probable exponenee in 
looming hv imitation Indeed it may be 
nmarkod that to one who has spent tbo 
great' r part of two years in experimenta¬ 
tion on Iwhavmr of the dog under controlled 
Lundm ns the animals vagueness of per¬ 
ception and ox Inanely low degree of atten¬ 
tion would make a very strong presump¬ 
tion against the possibility of his learning 
e\ en the simplest acts by observation and 
imitation 

Mr PfUugst oonolndes that the speec h of 
Don is therefore to be regarded properly 
as the production of voeal sounds which pro¬ 
duce Illusions in tho hearer Ha caUa atten¬ 
tion to tbo fact that not even the number of 
syllables in any given word" of Don * is 
constant The dog makes only one vowel 
sound having a value lying betwe e n e and 
s varying cunsidaraMy but usually nearer 
w The experimenter* could not hew from 
him osrtalnly either a or a HU one gat- 
iural-aspiranl m bke the German ok, and 
doe* duty for t and h. Han U aUo • 
nasal, <rf a valna lying baWWgi g and ag, 

Whg» it u apt fnlapfil HfMMi Iw « A 
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W LLL MACHINES 

s&ywn^ r*t5iir of < SH?o , r M svis^ti5 m 

WnxiAMB BOOS, Hhsww UT, 

_ PORTL AND CEMENT M AKING n d ssertad 

Svppten-*» M3 3 1465 1466^ 1510. 1311 Pm 
10 com stefa For ssls by Mom fir Co lac, tad 
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For isis by Mtee & Co, tsc tad d sowsdwUn. 
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Telegraphy and 
Simply 


‘‘Do*.” He re*J]y never makes the sound 
of 6, d, fc, ( or r When be utter* a word 
expressed by | *i*gvo, not mooh effort 
la required from a suggnstlbie bearer to 
perodve the sound as ";/u*f*r ” When Is 
making phonograph reoorda the queetloner 
Mki merely ‘Wear’ the dog gave the 
oustomsry suswtm, “Don," “Hunger," 
“Hahn, habm,“ “Kuchin," etc , of whtoh 
however only two out of auteeu answers 
were intelligible. Of one hundred and 
sixty-eight anawera preeerved on phono¬ 
graph reoorda, aeventy-one per cent were 
disyllabic, and of the mocoeylUbio noise* 
rutty-eight per cent were given when a 
considerable pauee had elapsed between 
the laat answer and tin* question The 
“anawen" were really Incorrect fully aa 
often aa otherwise Disinterested hearers 
oould seldom distinguish his ‘Hunger" 
from hi* "llaben," or his “Kuhe" from his 
"Kuehen," etc It wae aa easy for others 
to perocive some of these same sounds as 
"Sngethopf or "Hallelujah," “Hvhn" or 
“Wonts " Here it seemed to the author 
we have a ease quite parallel with our 
common interpretation of the night-swal¬ 
low's calls aa "whip-poor-Will," when in 
rant the sounds are nearly "Pflf-ah-rih," 
and with the oommon German Interpre¬ 
tation of their Sletniant'e "kutnll " or 


kuwijy aa ‘knmm-mit, thus making 
him in popular superstition the messenger 
of death Out fur a strong and uninhibited 
tendenoy thus to “apperoeive" them, 
neither these calls nor the ‘ words ’ of Don 
would he taken as other than meaningless 

On psychological grounds, Mr Pfiingst 
concludes, the explanation is comparatively 
simple the unerlLioal do not make the 



You ought to use 

United States Standard 
Motor Truck Tires 

and this advertisement tells why 


You can gel everything in a United State* Tire that you 
can get in any other fare besides many things that you will find 
m no other tire 

United States Tire* are by far the most easily manipu¬ 
lated diet on the market Fifteen minutes is all the tune re- 

r red to make a tire change And your own driver can do 
job 

United States Tire* are guaranteed for ten thousand 
miles of service (conditional upon this mileage bang used 
within one year)—an unprecedented guarantee up to the tune 
that United States Tire* were placed on the market 

United States Tires are backed up by the most efficient 
tire service department in the country 

Our completely equipped service stations in practically 
every large city protect your trucks day and night against 
bang laid up on account of tire trouble 

Can you name a tire that compares with United States 
Tires at any of the above points ? 

Then why not u»e them as exclusive equipment ? 

United States Tire Company 


Richmond 
Straight Cut 

Cigarettes £32 

Favorites for over thirty yeare 

Most of the custom* and cos¬ 
tumes of our grandfathers are 
quaintly old-fashioned to us now. 

One thing has come down to us 
from that long-ago period growing 
everyday in popularity—Richmond 
Straight Cuts, the best of all Vir¬ 
ginia Cigarettes. 

20 for 15c 
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TVarner 

/TUTO-METER 



The magnetic Warner reglatera Its 
speed on an aluminum disc as the re¬ 
sult of the Invisible, but direct and 
positive, drag of a tungsten steel 
magnet 

There can be no wear to cause Inac¬ 
curacy, because In the Warner there Is 
no physical or metal-to-metal contact 


By Eliminating Wear We 
Eliminate Error 

ALL METAL-TO-METAL contact, with Its friction and wear, 
/\ Is entirely eliminated from the speed indicating mechanism 
M ■*" of the Warner Magnetic Auto-Meter. With the elimination 
of wear, goes every possibility of error In speed, mileage Indication, 
and record, for metal-to-metal friction—which means wear—and 
error are synonymous. The latter begins exactly where the former 
does It is Impossible to have wear without error 


Centrifugal Instruments make 2it4 
revolutions per mils At this excessive 
velocity the complicated centrifugal 
speedometer cannot possibly retain Its 
accuracy 


curacy, because In tho Warner there to The Warner magnetic type speed- 
no physical or metal-to-metal contact ometsr revolves only one-fourth as fast 
—Just the positive, accurate drag of « «»“ centrifugal i therefore It must 
the magnetic torque be four times as efficient and reliable 

Centrifugal speedometer* register . , . . , . . 

speed through the linkage of delicate I“*»t that your car be equipped with 

metal pins, frail springs, neavy thresh- “. W " n "\ Auto-Meter Writs ua for 

log weights and email, rapidly wearing Illustrated and Interesting literature 

bram ports on speed and Us registration ; 

The Warner Auto-Meter Factory, Dept 11, Beloit, Wiaconun 
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Tire Bill Payerg^ 

You have demanded a vise-like fan 
grip—with no cutHig 
or breaking above me 
rim—and here it is. '■? 

In Diamond No-Clinch 

Tires each point of rim con¬ 
tact is absolutely mechanically 
correct—the annealed steel 
cable wire in the bead HdH. 
'TS/StoSi'rSr - with a vise-like nm gnp.^ 

.Diamond 

(No Clinch) 

Tires 

made of More Mileage Vitalized Rubber,with perfect 3-poincjtim 
Contact and the No-Pinch Safety Flap for inner tube 
So this time buy Diamond Vitalized Rubber ylftti 

can get them to fit your rims at any of the 


25.000 Diamond Dea! 

cl l\VdS .S cl f > < 111! SlTUl i' 


SCIENTIFIC AMERICAN 

HANDBOOK OF TRAVEL 

With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 

$y ALBERT A. HOPKINS, gJUor „/ SchnVfic Amvican 


gTT Al last the ideal guide, die result of twenty years erf study 
VJI and travel, is completed It is endorsed by every steam- 
ship and railroad company in Europe To those who are 
not planning a trip it is equally informing Send for illustrated 
circular containing one hundred questions out of 2,300 this book 
will answer It is mailed free and will give some land of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the ScienUc Amen can li tells you exactly what 
you wish to know about a trip abroad and the ocean voyage 

WHAT TH£ too* COHTABB 
SttBmanhm, Ik. isa mi fa 



MUNN & CO* Inc, ‘PublUhen, 361 Broadway, New York City 


VERY COl LP CTOR IN AMERICA WILL + $£ * 
INTERESTED IN THE SERIES OF A*T£ 
CLFS APPEARING EACH MONTH IN THE 
PAGES OE THIS MAGAZINE, ARTICLE#' 
UPON SUBJECTS WHICH WILL PROVE ' 
A DELIGHT TO AMERICAN COLLECTOR 

c " 4 

AMERICAN HOMES 


ISDALS MINIATVStS. IM PACT 
> THS AMBRICAN tOLUTCTOA 
1 DSPAKTMSNr WIM IK GLAD 
ar MJBjym cof.fin.TiD with 
i as ACCOMPANIST) IV n AMPS 


THIS MAGAZINE GIVES SPECIAL ATTENTION 5 *,t, 

IN EVFRV ISSUE TO THE FOLLOWING SUBJECTS, ai' ' 

Houses an!> House Plans—Gardens and Gardening—’ ife 
Furnishino and Decorating — Antiques and Curios ril 
—Collectors’ Mart—Helps to the Housewife * 1 ' 

Every successive issue emphasizes the fact that it is unsurpassed 

for attractiveness and constructive value to all interested in Home aK; 
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The "LIGHT SIX” $3250 — 

—over 62 actual horse power — 

P URCHASERS of the Lozier “LIGHT SIX” say there is not a com¬ 
peting car sold at within a thousand dollars of the price. We 
believe mis opinion is a perfectly sound opinion. 


motor ear values. Mostly they an men who have owned a great many Ever unco the “LIGHT SDC was first annoui 

cars. Many of them had opportunity to compare Losier quality, in all has been do let up In the call for this Lozier at leas 

Its phases, with the quality of the finest foreign cars. AU of them are Is not surprising. For the “LIGHT SIX” has all thee 

conversant with the relative values of American made cars. Their the same superiority of materials and the same seen 

opinion la worth wMt to yom. > that have made the name Losier a stamp of aatJafi 

Look at H from any viewpoint and you can not bu t recognise the It has not one year, or two or three, of aia-cyt 

unusual value of the Losier "LIGHT STL” For *3250 here la the first of It, but sir years. Experience that amnttf It U 
car of veryWahest character ever sold at a medium price. The “LIGHT SIX" has genuine Losier po 

It’s a price that has brought Losier quality within reach of thou- acteristlc Lozier rswnw strength. You will do well i 

sands of people wbo for years have tasatod Loziers but didn’t feel they a "LIGHT SIX' 1 at once. There are purchasers tomiil 

could afford to put $5000 into aA automobile. dealers and purchasers alike comment kindly on ot 

Ftm bomdifiJ typ as of body srv MB sw Urn "UGHT SK“chmri» Tomring Car. $32SO. Road**. $3250, 
Cam $3850, fin* pamtngtr fnBj mdtmd Umotmm. $4480. tin paotngtr wmi-fort-door Umamrint, $4450 


The ready sale of “Light Sixes"—taxing tne capacity of our two greet 
plants—shows that the public sees the tconomy at a Lozier for *3250 

Ever since the “UGHT SIX" was first announced last winter, there 
has been no let up In the call for this Lozier at less than $9000 But that 
la not surprising. For the "LIGHT SIX" has all the engineering excellence, 
the same superiority of materials and the same accuracy of workmanship 
that have made the name Lazier a stamp of satisfaction in motor cars 

of It, but six years. 3 &tperienco thafoMMfi/ lt?sia/i*r^5rf^L” 

The “LIGHT SIX" has genuine Losier power, too, and char 
acteristlc Losier rswnw strength. You will do well to place your order for 
a “UGHT SIX” at once. There are purchasers waning all the time, though 
dealers and purchasers alike comment kindly on our promptness. 


ftteh f w on roquggt 

LOZIER MOTOR COMPANY, 4506 Mack Avenue, 


e — flstoim to «I ^ r to o » af C 


DETROIT, MICHIGAN 
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Any electrical dealer or 
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Subscription Rats* 

SstMcrlptum ons rear ,,j ( | g rt ^ ** •* 

Jw JarelirS H <SiulI“h!i. ye»?™Uf«- prepaid m 
bubRcripUcmi for CmiikIr our your poUfe pi r paid 171 

Thm Sdmtito Aa^rkun Publication 


Munn & Co„ lac., 361 Broadway, N«w York 


The purpomr of this journal in In record accurately, 
simply and intert stinyly, thn it arid * progress In sotea- 
ll/U knowledge and Industrial achievement 

Price Maintenance and the Supreme Court 
Decision 

F OltTIHKD by mimcroUM (IocIhIihih of the lower 
l lilted HIntee iViurU, mauufbrturere of patented 
iirtlrtee hare been led to believe thill (he 'excla 
elu rlfcht to vend’ an lnventbiii, conferred on 

imlt-lilccs by onr laws, eotild be Interpreted to mean 
the right to llx the price nt which the Intention whs 
to hi rctnlled The Huprenio Court of the liiilted 
Htntow Una now iletlded that when he iKirta with the 
title to inereluiidlHe embodying lila Invent Inn, the list 
enlue uuty not enforce rent riot Iona Intended to prevent 
the Initer from m-lllng at an) price 
We huve no nnaon to question the legal wisdom of 
thin tuomenlmia decision lint linalnesa men will purely 
volet a not lior h! rung protest ugulu»l n »i Htnm of legal 
procedure ttlilih Iiiih only n| this late da> enahled them 
to learn tho iletlnlte metinlng of tlm words exclnalve 
right to toniL' A lean cumbrous and on.pen 

alto court procedure would hate given them thla liuiair 
mill liilirprrtntlon Bfteeii )nurri ago, at n time when 
the tvbltlon of ptlee maintenance to dlalrlhutloii Oral 
dawned oil them, and when the) had not )ot aiient 
mlllloiiH nud tnllllnna In advertising the price at which 
their niiftty rnxnra, toinitaln |k*iih, CHtueraa, and taeuuin 
cleanora could lie laiught In ettry countr) town 
While the Supreme Court douhlleaa lulenirela the 
patent atutute fairly, Ita decbdoli driven homo unco 
more the laiuentnlde fact Hint law and Ita admlnlalrn 
tlon luite bigged behind nterchandlalng and Ita methods 
la I Ilia Ini) or beware' la Ml 111 a Judicially recognlxed 
' ll maxim, although It la nowodata eiMialdi red an 
orrent principle lu honorable men band IhIiib to caat 
thi risk of a anle on Hu purchaiar of an article 
olett the buyer' la the niodcrh men hunt a maxim. 
Ilia efforta to make that maxim effet live, aomethlng 
■e than a moral precept loo oletafcd for the obacrv 
e of Hie lowly ahopkmqier are seriously liampered 
h) derlahma such aa thla of our s (1 |n-< me Court 

No one who la at all familiar with the difficulty of 
distributing gooda efficiently or with the transforma¬ 
tion of nelllng metboda brought alamt by world wide 
adiertlalng supposes for a moment that (be resale 
prices of patenlad wars# will no longer be fixed Fair 
neaa to the public and to hlmuelf will compel the mer¬ 
chant to devise selling systems which will prevent the 
cut rnfe" chain and department sloraa, and the huge 
1 order houses, from devouring tlm small retailer'* 
rlcled market The methods adupted by the van 
■ »f traile-markcd articles, who bad nothing akin 
lie patent slalule to protect them from attacks un 
tin wiicnnaii act, will no doubt la- adopted by 
mtees (,oudu will lie consigned Instead of being 
I agencies will be created, preferential discounts 
la* glveu In those who malntalu the prirea market) 
a |«< kiigcH and withlicld from Ihdse who depart 
■i Hum prlvnle detective serviced will 1st naab- 
|*I to unearth piice-cutters and their wmrees of 
Pit In a word n do*en different stratagems will 
nolied in cam out u w el l-entn Wished, necessary 
I honorable business practice awkwardly and dr- 
oukI) liisbad of (fllcleiilli and dlredly 
he .Supreme ( mirt s decision Is of peculiar Import- 
a to Inveulors InsavuL It vltalli ngeds tho estab- 
ed methods of Inlrodiiciiig Inientlnns Every new 
lee great or srnull means a remluHon great or 
ill—u revolution In Ibt way of building so huge a 
aa a locomotive or la accomplishing so to¬ 
ut and perwiuol a task aa shaving one's face. 
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Revolutions ara nut always welcome The public moat 
lie taught to an the new, revolutionary invention. A 
whole lake of printer*# Ink, a veritable Niagara at 
advertising, was necessary to convince the world that 
a vacuum oleauer would actually suck dirt out of a 
carpet and that a piano could be acceptably played with 
mere air Instead of hands. In Interpreting the words 
■exclusive right to vend," the lower Federal 

Courts seem to have taken these difficulties Into con 
Hhlcration, for the) have held that a imrt of the In¬ 
ventor a reward for having devised and frankly dls 
closed his fountain pen or his talking machine was the 
right to dictate the conditions under which his In van 
lion was lo he used and sold In other words, the 
expreasiou ‘exclusive right to vend" was 

given the broadest possible meaning by the lower 
courts. The Hupreme Court has given them their uar 
rowesl possible meaning 

Year* of patient, costly experimenting are required 
to develop an lurentlou to commercial perfection after 
Ilia grant of the patent lu which It Is disclosed. Thn 
monoiwly which the Inventor la Huptxvsed to tmjo) Is, 
lu effect, much briefer Hun the seventeen years legally 
pn-acrtls-d. It may lie seriously quesUimed whether 
the gem rolls Idea of those who framed the Conatltu 
tlou—the Idee, very novel one hundred and seventy-six 
years ago, of porn!King the creator of Intangible brain 
property to owu It Absolutely for a limited time nnd 
of actually encouraging inventors to devise new ma¬ 
chines and processes—ought not to lie definitely ex¬ 
pressed to u patent statute which will In terms permit 
the lwleiilee to exercise a reasonable control over his 
invention after It has left his bands. 

The opiKMltluii to price maintenance engendered by 
the daclaloii In the Dick case can bo easily enough 
traced to a vague fear Hint In some way the iiracllce of 
fixing retailing terms Is akin lo trust control A long, 
tedious enmpalgn of udiicatlon will be necessary to 
dlsiul that fear, to tench the difference between con¬ 
trolling Hie market on all safety rnaors and the market 
on oar intilciilar aufely rasor lo prove clearly that 
the liveliest cinicelvnhla competition among makers of 
IMtcnled safely raxora prevents auy one of them from 
exacting an exorbitant profit. Many nugaxlitn and 
newsjmpor articles must be written In order lo con 
vlnce (ho public that the small retailer will be driven 
out of biiHlneas If "cut price ’ department stores and 
mull order houses ace jicrmltlpd to sell lielrnv cost or 
at a small profit a well known and meritorious tnveti 
tlon to Ilia creating and Advertising of which they 
have contributed absolutely nothing that this profit¬ 
less selling destroys Hie manufacturers market nnd 
ultimately mmiiels Ilia public to deal with the deimrt- 
tneul Store and the mall urder house of the largo clly 

Already signs are not wniiillig Hint file dangers which 
lurk In iiermlHlng chain stores and mall order huusea 
lo crush small retslkrs 1») trust' idhHiisIm, are to be 
regarded ns a distinct men nee Statutes have aclnully 
I sen | musts! In Missouri Indiana Wisconsin Illinois, 
New Jersey, California, anil Month Dakota all designed 
to prevent "cut rule" dealers from undermining the 
good name and market of a reiuitnbla manufacturer, 
from ibpredating the north nt wellkmmn trade¬ 
marked or |talented products lu general eaUmallon and 
from misleading the public Into the belief that other 
leaa advertised articles, which they keep lu stock, are 
sold at similar low prices. 

In enacting these salutary laws, the Ntates men 
tinned have but extended tho well-established practice 
of the older Eunqwaii nations. Denmark a country 
In which tba right" of the small iwoiierty holder and 
the small retailer are Jealously safeguarded. Imposes 
a heavy fine <m the dealer who departs from the price 
fixed by the manufacturer, and compels him in addition 
to pay so Indemnify dermany regards the violation 
of a contract lo sell at a certain price as nu offense 
to good bastnem moral*. Belgium punishes the price 
cottro by compelling him to pay damages to the mer¬ 
chant whom he has wronged. France rigorously en¬ 
forces the conditions of sale Imposed by a manutoc- 
turer to prevent underselling Thanks to the sharp pro¬ 
tests of many thousand retailers. Canada has been so 
far Induced to modify her equivalent of onr Sherman 
law as to iKfiatt the maintenance of prices under con¬ 
ditions which wilt enable the retailer to exist. 

Mo widespread la this movement to protect the small 
dealer and the general public, that we may prophesy 
the exteqjdoa of the conception of unfair competition 
lo prevent not merely tba pirating of a valuable trade¬ 
mark and the theft of another s name and label, but 
the destruction of the good will and the reputation that 
great manufacturers hare tediously and expensively 
established by much advertising. That extension may 
he effected either by Federal legislation or by Judicial 
enlargement of tha oooceptioo of unfair cumpetlHofc 
But though tba extension coses soon or late, the effec¬ 
tive distribution of personally guaranteed and Idea ti¬ 
tled raeroharvdtas. whether patented or not, demands 
the aaintatoupa of th« retail price as a necessary aa* 
legitimate boatoeas prindpta. 




W W United RMtaa has loan taut da tha MuaeiH 

of the I'nlrereUy of renwytvanta to tha Amason valiaar 
to carry on etbmwrapMeab «nff yaograpUaa) re-arch. 
The party goes on a steam yacht. 132 foot to lesgth bet 
drawing only e* feet of water, ao that U WU to able 
to narlgate the smaller tributaries of tba Amaaon lor 
thousand* of ml las, through a vast territory that la 
now practically unknown. It la proponed to explore 
Aral same of the northern trlbatari—, which flow from 
the mountains on the borders of Brasil sad tha Out- 
anas, next tha region drained by the Bio Negro and Its 
affDents, and finally an effort will be nude to reach the 
isolated tribes Inhabiting tba enormous unexplored for¬ 
ests between the rivers Madeira, Trapsjos, and Puma. 
In each ease the steamer will proceed as far a* possible 
op the rivers, and canoes will be used to roach the 
leaa accessible headwaters, ultimately, patties will 
land and penetrate the forest* to the native villages. 
Meanwhile the party to charge of tha it—met WtU 
cany on geographical and hydrographical surveys. 
I'robaWy no Inhabited region of tha world offers a 
more completely virgin field tor exploration than the 
Interior of Bra*11, especially aa to ethnographical re¬ 
search , and It la expected that the material brought 
back by the expedition will enable the University Mu¬ 
seum to prepare a unique exhibition Illustrating the 
life of tribes that are today the most primitive and 
picturesque of savages. The party Is led by Dr. William 
Curtis Kara bee, the well-known anthropologist. Com 
mender J EC. Bowen, v S.N, la to charge at the yacht 

Brolutioti ami Physical Law 

T HERE la a common oaring that history rapesta 
Itself. But science refutes this popular dictum. 
For ll la a fundamental law of physics that any 
real finite system never pomes twice through the saiua 
state. Thus to s system comprising a number of bodies 
at different temperatures, a gradual readjustment Will 
take place liy conduction and radiation. In auch meaner 
that the distribution of temperature approaches more 
and more nearly to a uniform state. Never, under say 
circumstances, will the system, after such equalisation 
ha* taken place, return apontaneonsly to Ita Initial 
state Time Is unidirectional, the past irrevocable. 

it Is hardly uscewmry to point out that this Is true 
In the world of living organisms quite aa ranch as In 
the non living world. But to biological science the 
unidirectional character of lime has a slgnlfloanca of 
Its own For the history of a speriea of Uvtog organ 
lsma. Its evolution, lu Hie central problem of modern 
biology That species undergo modification, evolution. 

In I he course of time, hardly anyone would qutotfon 
at I he present day But what 1* the trend of this 
evolution? The answer Is contained in tho principle of 
Hie survival of the fittest Evolution proceeds to auch 
direction, that Individuals and species less well adapted 
to existing circumstances give way to spades better 
adapted to them In the living as to tip sou livtsg 
world, evolution proceeds from forms less stable to 
those more stable under existing condition*. The prob¬ 
lem of discovering the physical law of evolution is emi¬ 
nently a problem of discovery tog a law of stability, 

R Jaw of equilibrium. In the physical world the eon- 
dltian of equilibrium can lie expressed lu to* formpC 
a maximum or minimum law Thus, tor apunple. for 
a purely mechanical system the condition for equi¬ 
librium Is tbaMIs potential energy shaH be a minimum. 
Mmllarlj for a system subject to InwrorPhla change*, 
the condition tor equilibrium la that tha thermodynamic 
potential shall be a minimum, lx there « statu r law 
applicable to a system to the promt off orgaatc evotu 
Hob? la there some function which continually dim¬ 
inishes aa time goes on, ever appreaehtog a mi nimu m 
value? Many may have suspected the tdotanca of .iffiph 
« law \m Dan tee to hla hook “La, BtaMlH* 4a la \£” 
has tha boldness to express hla conrictioa of tlm valMPy 
of such a tow Bat Its full substantiation con hardly, 
aa yet, be sal* to bate been estaUMm*. nor ita exact 
form determined. There la peopi, tor valuable wqgk 
to this direction a paper on "KvohttM from' 0U 
Standpoint of Phystox," which appears to tiffs weak’s 
toata of our hmunaar, re p rese n t s h atteralrf to 
dear the grow* for action to tbo attook of tha ptofc- 
tan. Thera la a mnU tort growing body of Workatoto 
tha field, a field somewhat difficult qf Aarna. badHpa 
of the prouder eoatotoattow ofquamrotitma m totW- 
asta needed in those who aro to trnlttyatoBt A esrtgto 
familiarity with at least the fggffagffajffal toots of 

jis 

of mechanic* sod tha rm od ya gatiro in aS fliffr fnirmt 

fltotiora and totanwta, t t4 hanea, intitt a Wtolft Mr' 
of waihen bu haw tndMff <avaff«tly 
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CiltiUM tha Calfbn Cab—Two steam shovel* 
wusMoff frotr. opposite «ods of the CaUn out at frtde 
on tha afternoon of Mar 34th This, of ooums, 
4daa mot mean that the excavation U eomplatod, but 
taeniy that it haa been canted down to trade Con- 
sMeraMe work moit still be done to extend the canal 
to tha required width. 

Oar Dsagcroa* Street*.—During the year 1011, 
AS2 persons wan killed by aatomobUee In the street* 
of Greater New York Inoompleto reoord* of the in¬ 
jured taken from daily newepapore ahow 13,042 penona 
hart by automobile*, 704 by atreet oar* and 317 by 
wagon*. In London, which in 1011 bad a population 
of over 7,000,000, 410 peraone wen killed by vehicle*, 
while in Parte, with a population of over 2,000,000, 
there wen 296 death* and 18,170 Injuries by all claan* 
of conveyance* 

The Maffat Taaael Through tha Caatiaaatal Divide.— 

At a recent election in Denver, Col, the Moffat Tunnel 
Amendment waa carried by a large majority Thi* 
provide* for a Tunnel CommJadon which will arrange 
for the oonitructlon of a ilx-mtle tunnel through the 
Continental Divide for the Denver and Salt Lake 
Railroad The eastern portal of the tunnel will he at 
Tolland, 36 milaa from Denver The tunnel will be 
6 4 mile* in length and It* ooat la estimated at between 
four and four and one half million dollar* It will reduce 
the route friim Denver to Salt Lako City to 68 mile* 
a* against 187 mile* by the Denvor and Rio Grande 
route, which I* at presont the shortest The tunnel 
will be open to all weetern railroad* entering Denver 
Eventually It wdl he bought over by the Denver and 
Balt Lako Rallroed, bnt the city will retain perpetual 
right* to carry water power through it Work will 
be commenced at once and It ■* hoped that tho tunnel 
and the Denvor-Salt Lake Railroad will bo completed 
in 1019 

Iatarmatloaal Engineering Congress, 1015.—In con¬ 
nection with the Panama-PaeiHe International Exposi¬ 
tion, which win be held In San Francisco In 1016, there 
will be an International Engineering Congress, In which 
engineer* throughout the world will be Invited to par¬ 
ticipate The oongrras la to be conducted under tho 
auxpioos of the following five National Engineering 
Societies American Society of Civil Engineer*. Ameri¬ 
can Institute of Mining Engineer*, the American So¬ 
ciety of Meohanioal Engineers, American Institute of 
Eleotnoal Engineer*, and tho Society of Naval Arohl- 
teota and Marine Engineers. There looietloa. acting 
in co-operation, have appointed a permanent Committee 
of Management, consisting of the president* and aoero¬ 
taries of each of these societies, and eighteen member* 
resident In San Froncisoo The scope of the oongross 
has not a* yet been definitely determined, but It Is 
hoped to make it widely representative of the best 
engineering practice throughout the world, and it is 
Intended that the papers, diseuwlons and proceedings 
shall oonitituto an adequate review of the progress 
made during the past decade and an authoritative pres¬ 
entation of tho latest developments and most approved 
practices In the various brandies of engineering work 
The paper*, which will be ool looted and puhluhod 
by the oongmas, should farm an invaluable engineering 
library, and it u intended that this publication shall 
be In such form and at nunh ooat as to beoome available 
to tha greatest possible number j 

Al**dalaai and Magnesium AB*y.—la a paper read 
before the Society of Automobile Engineer*, Mr Moms 
Maehol give* *om» intonating data on the aluminium 
and magnealum alloy known a* "msgnallum," and de¬ 
scribes the successful urn of this alloy far tha cylinders 
and pistons of gasoline engine*, partieulariy where 
weight t* an important factor, a* in aeroplane work. 
The apedflo gravity of magnalinm U 2.5, that of pure 
aluminium 3.66, and of aluminium alloy No 12, 2.82, 
while oast Iron ha* a specific gravity of 7.9 Cast iron 
piston* ahow a tensile strength of between eighteen 
thousand and twenty thousand pounds par square 
lad), while magnallum shows a strength of twonty- 
titiee thou mod pound* per square inch. It la also 
very tough, whereas east Iron b rather brittle Mag- 
«Hnto b an excellent bearing metal, showing at 280 
re volution* per minute and 390 pound* per square 
bid), a ooaffietent of Motion of 0.0086 a* against 0 0079 
ef babbitt and 0.0000 of phosphor browse With a 
pre s sure of 400 pounds per square Inch, and the same 
■peed, the oosffietent of friction of bronsa U 00006 
*a agmbwt 0.0066 of magnaihnn One of the advantages 
«# magpaHum piston* U the remarkable red notion of 
vibration. The malting point of magnallum is 1296 
dag. Vnfcl-. at aiaoaplMgfa prvurs, which is less than 
tha tekpetaturs oftan attained In tha eyUnder. But 
tMTmagnnltam piston* 4> wri get as hd aa bon pbton* 
MMfc* ream that tha tbwmo-reftdaefivRy of mag- 
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Seareh Ugfc t* hr Airship* are being tasted in Germany 
A dispatch from Berlin state* that a naval airship whtoh 
is to take part In the spring maneuver* will ho fitted with 
a 40,000-candle-power searchlight capable of illuminat¬ 
ing the surface of the aoa from a height or r >,000 feet 

DiaaodaUen of Catdaai Carbide —The increasing use 
of calcium carbide give* importance to all facts concern¬ 
ing It* action under varying niroumstanoen M Brinor- 
Kurner at a recent session of the Academic des Sciences 
(Paris) proved that this compound was dissociated into 
its element* at a temperature of 900 to 1,000 deg Cent 

Sapplemeat to the PabUc Health Be ports Is the title 
of a now series of popular papers on subject* relating to 
health and disease, Issued by the Public Health Bunion. 
Supplement No 1, by A mix tent Burgeon-General Rucker, 
deals with measles, which Is described os a disease of 
much more senous import than U generally supposed 

Aa laterestlng Sabterraaeaa Hirer In the Island of 
Palawan, one of the Philippines, has been explored and 
surveyed by two officer* of tho U 8 Coast and Geodetic 
Survey, and is described in the last annual report of that 
servioo Tho river is navigable for a small boat fur about 
'i\i miles from its mouth, tho tunnel through which it 
passes widening in places into large chambers containing 
beautiful stalactites 

Tha ActUemetor —A useful inveutinn In the field of 
technology Is tho actinometcr, a dmcriplion of which was 
presented to the Academic des Hoienoe* recently hy M 
Daniel Berthclot This little instrument permits the 
exact measurement of the ullro-viokil rays of luminous 
bodies By reason of tho increased application of these 
rays, pari icularty for purposes of sterilisation of water, 
etc , it is probable that this may prove to be of much 
practical value 

Natural Toothbraahaa arc down bod in a consular 
report from Hon to Domingo It appears tbat the stems 
of several shrubs and trees are used by the natives ill 
lieu of toothbrushes, and are known as “chew sticks ” 
Among them are the stems of the orange, the lemon, and 
the mnmhrlUo or quince tree, all of which have on agree¬ 
able flavor Tho most commonly used, however, is a 
plant known as "guano," probably the same os tho one 
called In Spanish "palma do guano " The natives uso 
tho green stem, tho ond of which they thew up and uso 
08 a toothbrush Vonous chew sticks are similarly used 
elsewhere in the West Indies 

Isternatisaal Rabber Cosgreas.—Preparations are 
being made for the International India Rubber Congress, 
which is to ho hold at Batavia, island of Javn, m Septem¬ 
ber of next year A commission appointed for the pur¬ 
pose is now engaged in tho preliminary work and is re¬ 
ceiving the papers upon subject* connected with thn 
rubber Industry which eminent specialists are sending in 
The week of the congress is divided into eight soo- 
tiona 1 Botanical and zoological questions 2 Climate 
and sail 3, Culture and gathering of products 4 
Prepa r atio n and processor!. 6 Methods of working plan¬ 
tations. 6. Artificial rubber 7 Commerce 8. Publica¬ 
tions Dr C J van Hall is secretary of the congress, and 
the headquarters are at Buitenzorg, Java 

Death af Prof Wiliam HaBaek —The reoent death 
of Prof William Hallock deprives Columbia University 
of its senior Professor of Physios Prof Hallock bad 
an active retantiflo career After graduating from Colum¬ 
bia University and the Umveraity of Wurzburg, Le was 
physicist for tho OaoiogKtsJ Survey st Washington, 
whore ha also anted a* l*rofe#sor of Physics in the Cor¬ 
coran Hohool. From 1880 to 1802 he was Professor of 
Chemistry and Tonaology in the National College of 
Pharmacy He also oooupted for part of this Umo 
the chair of astro-physios at the Smith so man Institu¬ 
tion He was oonneetod with Columbia * Deportment 
of Phyaies from 1893 onward Had ho lived ho would 
have been the official measurer of the yachts which will 
oompeto In September, 1914, for the “America ” Cup 
At the time of hi* death ha was the official measurer 
of the New York Yacht Hub 

The Natiissl Academy ef Sciences will ooiobrato tho 
60th anniversary of it* foundation at a mooting to bo held 
st the National Museum, in Washington, April 22nd to 
24th, Inclusive. The programme will include quad- 
public addresses by the president of the Academy, Ira 
Rent sen, President Hadley, of Yale Prof Arthur 
Bohuster, F R.B.I Dr Hale, director of Mt Wilson Holar 
Observatory, Prof Theodor Bovnn, of the University of 
Wunburg, and Prof J C Kaptoyn, of tho University 
of Groningen All the ad dr e ss es will be in English. The 
National Academy, which Is the premier sehmtifte organi¬ 
zation of thi* country, corresponding to the Royal Society 
In Grant Britain, tho Academic des Science* in France, 
etc , was Incorporated by not of Congress approved March 
4tb, 1863, its principal function being, as defined in tho 
aet, to furnish advise to the government ‘upon any sub¬ 
ject of seioiun or art." Tho Initial meeting va« held April 
22nd, 1863, in the ehapri of the University of the City of 
New York. It now has a membership of 130, betide* 46 
foreign a o*o*iot« * . 


Automobile 

The Small Boy sad the Hern Button.—Then are few 
thingB that can he more annoying than the small boy 
whose eagle eye never foilN to scan h out the button for 
the electric horn and whoso finger unflinchingly presses 
It to the accompaniment of a raucous blast that startle* 
podtsitnons almost out of their wit* and draws unneces¬ 
sarily on the battery In appnxlation of the fat U one 
manufacturer of a high-priced lot Iibh Ini upon the novel 
scheme of concealing tho button lx neath the leather of 
the upholstery The owner knows when thi button is, 
but no one eLac nan uvon suitpre t Mb presume, for the 
wires leading to it also arc oonreolcd 

Motor Spirit from Living Plssls — Because the sup¬ 
plies of botli erode oil and ooal are more or less limited 
and are Impossible of regeneration, a Rnluh chemist 
rises to remark, quite logically too, that the (letter way 
to solvo the impending fuel problem is to obtain motor 
spirit from living plants Potatoes Iss U and allied 
vegetables, consisting largely or slarali, arc < upubli of 
fermentation and yield alcohol ll would seem thi re- 
fore, remarked the chemist, that tile miunclt si solution of 
the problem Is to bu sought along the linos of the produc¬ 
tion of fuel from some living plant which aunmilalos 
carbon by photcsiynlhesia thereby avoiding tho exhaus¬ 
tion of the source of supply 

linunal Application af a Fan Brake —For use in tho 
mountainous |mrto of Hwitxt rland, a oar has boon devel¬ 
oped in which the usual brakes are supplemented by a 
largo fan brake placed beneath and parallel to the chassis. 
When descending heavy grade nts the fan is placed m 
motion thus causing a largi displacement of air and ma¬ 
terially retarding the <or while at llic same lime the draft 
serves to previ nt overheating of the rear whorl brakes 
and of the differential moclianisin Tho fan is so arranged 
that it can bu driven through any one of the four speeds 
obtainable with the gear si t ami the blades are adjustable 
to provide greater or li ss n turdution according to the 
■toepness of tin grades negotiated 

A New Road Material - A m w rood material designed 
to stand hard usage from automobiles Is lsing tried by a 
Swiss engineer, W Erlich, and is said to consist of a mix¬ 
ture of broken stone aljoul I In size of a hnrclnut, hut not 
Umoatonc, with a lending material whose composition is 
not divulged by the inventor In the pn*« nt proci ss the 
■tone is heated at first frumlOO lo I'lOdeg C enl sndmixid 
at this temperature with lh< mi Ited composition Whr n 
m use. tho mass is rtmelted in ordt r to put it on the road 
A road roller heated to a rather high point is passed over 
tho surface, tile roller weighing alsuit six tons Ki |>urts 
state that very good road surfun can Is obtained in this 
way 

Influence of Engine Starters on Design—It is inter¬ 
esting to note that thn widtxtpread adoption of tnginc- 
starting apparatus opt rating through glaring <ut in tho 
periphery of the fly wins I lias requin d the production of 
bettor llywhm.lv The gearing nil on cshI iron fly wheels 
scarcely oon bo expected to wear for any lingth of time 
and honce stool has come into more gincrnl use for tho 
purpose The alteration can Is exported to raise the 
already high factor of safi Iv for though the bursting 
of flywheels is a rare ncciim me it is a multi r of com¬ 
paratively common knowledge that tho rim spre-d of the 
ordinary touring car flywheel frequently exceeds I lie safe 
limit and in fast roodstt nr the occurrence is vtTy common 

Tb* Cyckcar In America -11 is doubtful ir iliul hy hrid 
vehicle which abroad is stvlrel i viler or ’ for tin want of 
a bettor name, ovor will prove popular in America In 
tho first place, the American lentil ncy is toward great* r 
carrying «a| vanity, whereas I hi tvtlrejir ure-ommodates 
only two passengeni, but what is of ovi u greater imixirt- 
anne, 4 mein an roads are not suitable for I ho little vehi¬ 
cles Foreign roads, as nearly uviry one knows, are, in 
tho majority of cares, veritable liouh yards there are 
do rut*. Outsido of the big > Hies in America, howovi r 
ruts surrounded by mud are lli< nib ratin r than llic i x- 
oeptmn And as thi* cy drear i an m ilhtr straddlo the 
rota nor run in thorn, either of which is necessary for some 
sort of comfort, it is very doubtful, to say tin. least, if the 
eyoleear ever will become popular 

Mirrors at Road Crossings -Mirrors at rood crossings 
for the uso of warning aiitomobih i arc comment mg lo 1st 
used in England, it is slated and the results are very 
good They are living put in places where the crossings 
are specially dangerous and the use of large mirrors 
■Hows thn dnvr r to see the roflre turn of cars whit h are 
coming in other directions Tho method will proliahly Ihv 
extended in tho futon, os it Ih likely to avoid many aeu- 
dents and will he well worth the small cost of putting in 
Another uso for mirrors is u|sm heavy power wagons, 
where tho driver cannot hear thi signals of autonin- 
hlles hank of him so as to liave him take thn right-hand 
side of tho road to allow thorn to pass, for tbn noire of thn 
power wagon often prevents the horn from being heard 
It is proposed to fit tho power wagons wilh small mirrors 
showing the baok of the road, but won tins to Is made 
obligatory, the mirrors might ho impoxrel upon th< usual 
automobile ears as well, and this would give rise to some 
objections from their owners 
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The Screw Spike Versus the Cut Spike 

The Tie and Rail Fastening in Their Relation to Safety of Travel 

ml American railroad track lift re recently begun to adapt the screw fastening » hich oak tlM was 6460 ponnda and the maximum n 


>1 the b«l ha* boon common practice on European rnilrund* for a of screw aplkes a 

1 tnmiicd, lung iierlod of yearn. In some cams the screw aptke 1* Oatalpa wood at 

l In liable screwed down Into place w ltbout boring of any prelim- aptke for twelve 


of acrew nplken waa 1SW80 pound*. T3x* to*t* of Hardy 
Oatalpa wood abowa the maximum resistance of ant 
apike for twelve test* waa S,Oto podbda and for four- 


Tlio prow.nl nrtbli 
hns to do with tin til 
and rail fawtenlug and 
particular)) with the 
latter Three have 
not kept iwce with 
the great luorenw* In 
the weight of train* 
and N|ieed nt which 
they are ran Except 
for the gradual Intro 
dnetlon of He platen 


the wooden He In or 
der to distribute the 
bad and prevent the 
tie* from being 
iruahed down, the at 
erase American track 
to day la the aaine In 
general type aa It waa 
lift) year* ago It* 
moat glaring defect 1* 
the cut aptke, which 1* 
nothing more nor Ira* 
tbau a magnified null 
—and It doe* not take 
the expert mind of tin 
engineer to underxtuml 
that nailing the rail* 
which carry the heat) 
trafilc of to-dat down 
to u wooden He la a 
practice that ought to 
have become olmolete 
many u decode ago 
The cut apike la bad 
from whatever point 
we look at It When 
It l* driven down into 
the He by the blow a of 
a heavy aledge II doea 
not cut a dean anugl) 
fitting hole bul in 
atead It team It* way 
through the fiber pro¬ 
ducing the ragged 
hole, shown In one of 
the accompanying en 
graving*. The mult 
la bad lu two wuya 
Viral the holding fric¬ 
tion between the apike 
and the badly torn 
fiber* of the He la 
compere tlv My poor 
eocondty the Jugged 
hole tliua opeued Into 
the Ho favera the en 


cases where the 
re*t* Immediately 
i the wooden tie. 






"Shims 1 between rail and How rail iplkos are Section through a portion of a railroad tie allowing 
tie deotroy holding power drawn by the vertical tha bored bole, helical lining and screw spikes In 
of spikes. movements Of rail. place. 



when* tlc-plnte* 
modern traffic u 
th plate down lilt 


> Interposed the lienvy luaila of of the rail We present an lllnatrntlon of a screw fart- 


work the rail plate or 
le and away from the hen 
e general elasticity of the 


i small teen testa of acrew spikes the maximum waa 9,440 
y down pound*. Four and five tarts reepeeUvely of seasoned 
te hachestnut gave 3JB0 pounds resistance fur cut mikes 
and 11,100 pound* for 
screw spike*. Forty 
test* of Masoned lob¬ 
lolly pine gave a maxi- 
mum raalotanca for 
cut spikes of 01280 
pounds and for acrew 
spikes, 13,710 pounds. 

The superior reeulta 
with screw spikes aa 
thua obtained In the 
laboratory have bean 
confirmed In a etna 1 
service In the track*. 

Tbe Color of 
Cocoons 

ilsaloa at scene of a derailment. certain Lepldopterm la 
the object of re- 

- - ' aearche* made by tbe 

j I 10| German actentlrt, Do- 

^ L_J wit*. In the case of 

I I unm- tbe Hattocampa quer- 

| j cut, he observes In the 

| I case of a caterpillar 

kept lmtln box. that 
—————SSjT* - about 8 or 0 o’clock 

-- A II It prepares * 

- _1 Z*^Sjr gray cocoon formed of 

allk and a certain 
- If - 1 - minitier of hairs, and 

o clock P M that It 
eommenco* to saturate 

-1_ the cocoon wltha 

portion of a railroad tie .bowing "““f “«■“ “ 

Ileal lining and .crew .pike. In *' ,Udlrtw “ nd " nde " 

the cocoon hard and 
durable Making a 
small opening, he la 

pillar spreading tho 
liquid on tbe Inside 
with It* mouth, so aa 
to be absorbed 
throughout the whole 
ran so. The finished 
cocoon la of a light 
gray hue, but If tbU 1* 
now taken off. the 
caterpillar commence* 
to make a second one, 
In which the allk la en¬ 
tirely white, and this 
1* due to the fact that 
the provision of liquid 
ha* now bean exhaust¬ 
ed, so that no more 
can be put on and tbe 
cocoon remains lu Its 
original state It 
should also be re¬ 
marked that In tbe 
case of the first oa- 
coon, after aaturaHng 
_ It with the liquid tbe 

Swiss'•*-•*“*' rsnxs 

anrng cm* sputa. which r emains In tbe 

natural state in all 
wfart- case* Hueh cocoon* whan placed In water become 



the cnlng which Is being used on tbe Ilarriman roads with bi ae k, and the water takas,a brown ho* Be also a 

of grant success, in which tbe holding (rawer of the spike* Hoe* that tbe moisture of the air eau*M oolor Qbaag < 

all, la greatly Increased by first screwing down Into tbe He and tbe cocoon la slthort black In damp afe but remat 

■ra- a helical steel lining, of the same pitch as the thread* a light gray In dry air 

iny of the spike, which are engaged by the threads when 


I vertical movement. Tho the spike la in place. This device provide* a greatly 


rowed uml then by Its own elasticity enlarged area of resistance against shearing, and It la 


ore Its orlg particularly valuable when the softer woods a 


l rail This condition veralty by Prof. Ira H. Woolson, lu these pulling 


How to Chao Bra* 

T O dean brass furnishings or to remov e fty * 
or tarnish from than they should be ballad fl 


pod. A or tarnish from than thay should he boiled for a 
spike few minute* In a solution of ow ottoae of glam to 
i rnl- every pint of Water After boiling they should te pd- 
aUlng Idled by tout brace potted or Jaet a dfy doth- TW> 


t progressive railways once of cut q 


* driven, without boring, into m 
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Wfcfck Oga B> Lmriiid m Either Mfikfa* the Actophae Safe by the Gjrraeople 


UaUpa file *> fnll7 protected again** Making that 
ship <*d act aa It* own lifeboat. It win ha me w- 
atry to stow ndBctant Ufotoata to taka care of •very 
soul on board. Aa compared with pr a aant coodtttons, 
thla involve* carrying twice and In aoma caaaa three 
tlm«a aa many lifeboat* aa are now carried on aome 
atrip*. Where auch an Inman* la made, sspecially In 
the large* vaasela. the problem of stow- 

hue and the net tin* of the boat* to the - 

rid* of the chip become* a vary ddOcnlt 


At the tlma of the too* of the •Titanic," 
the Sotmmno Amcbicaiv, In It* lama of 
April 27th, 1B12, pnhllabad a atndy of thla 
problem In connection with the 111 fated 
ship, in which It wan shown that by atow 
In* the lifeboat* athwartahlp and dtapena- 
In* with aome of tlx deck structures, It 
waa poaritrie to provide for fifty-six Hfe- 
boata Inatoad of the twenty that the ehip 
carried. It waa suggested that In order 
to bo able to launch the boat* on either 
ride of the Chip, that ia to aay, to which 
ever aide a be area tinted, the boata should 
be mounted In boat ritlda or cradlea, ran 
■tin* In grooves mule In the deck of the 


Wo hare boon much lntereried to loam t 

that the Urge Flushing Hoyal Mall atoam 
era of IMMO tone, owned by the Netberlund 
Mtata Railways and rnnnln* on nlgbt ecr 
rice from Folkestone (o Flushing, have n, 

for the peat lire year* been making uae 
of thla method of currying and haudllng t <^4 Hb9 
lifeboats, and we present the orcomimny Kf-fflUnl 
lug illustrations, staining bow the boats iJkJw '■ 
are atowod and launched. The ships of _ 

this company make It a point to provide >\^ 
suffldeDl lifeboats to accommodate erery > 

person on board This calls for a larger 
number of lifeboats Ilian It would be pos¬ 
sible to carry conveniently In davits along 
the aide of tbe ship and consequently, some of the boata 
are carried amidships In tbe manner shown In the ac¬ 
companying engraving, which represents one of the 
deckhouses, with four boats mounted above the level 
of Its roof 

Tbe two outer boats at tba rido of tbe vessel are 
mounted adjacent to the davits, tbe other two boats 
are mounted on movable bust skids, which are arranged 
fo travel on a carved rail which spans the deckhouse 
from aide to side of the ship. 

The V shaped boat chocks are mounted pivotally 
on the center of the movable skids. the toil edges of 
the two plates which form tbe sides of tbe sUd are 
arranged to receive eyebolts, which are placed In soch 
position that the boat at whatever part of the rail It 
may he stowed and mad* fast will rest 


A tbe builders of flying machines, that stability Is tbe 
quality most to be emphasised |u order to insure greater 
advance and wider adaptation of tbe aeroplane Thla 
stability must be either Inherent or so rmqioMlve to 
automatic control that the pilot shall be subjected to a 
reasons Me minimum of executive nervous stresses 


control la not entirely tba result of tba functioning of 
gyroscope*, and Ibis departure Is one of the IngenJoou 
features of tbe Installation IIo employs a tempering 
mechanism which overcomes ono of the serious defects 
which characterised enrller stabilisers using tlie gyro¬ 
scope, pendulum, or other Inspiring medium tciwllng lo 
maintain borlxontaUty We sbHll appreciate tlie value 
of thla modification presently 

In our Illustration of tbe vital mechanisms of n 
hydro-aeroplane, tba rectangular disk Is the exposed 
surface of an anemometer Its duly Is threefold, hirst. 
It furnishes a visible record nt every 
Instance of the speed of tlie aeroplane, It 
entches the mnchluu when rising too slow 
ly and starts the flyer upon n llfe-snvlng 



very angle of his 
plane lo slow do 
the critical speed 




Octal Is of the rail* and boat skids. 


As we know. Monsieur (Jnatave KlfTel and Ills ills- air In smh a mm 

tlngnlshcd collaborator, Engineer Drsewleokl have pro- turn lls uim eurlhi 

dneed tbe “aeraetable," a combination of tandem wings lug the machine n 

which, through their measure of opposite Impulses, This Impulso Is sul 

tend to establish automatically a resultant stability In well static the crit 


dm* two tilings 
erum so that llic pilot cnnnol 
liver mid Ibeu It functions t 
self Ihnmgh the medium of 


the machine which la mutually supported by them This. ntor Is warned of the ilmigcr Ihut 

In brief, constitutes the element of Inherent stability lion provided simultaneously Ignomuec of this 

by which an aeroplane of that design Is steadier In hns prolmhly Iks.ii resiioiislblu for o number of 

flight and not ao apt to tip vertically I e, fore nnd tresslng accidents. In this particular operstlon 

aft, because of gusty conditions of the wind prevailing gyroscope Is not an essential hhw> 

at tbe time. Ordinarily however, the giro 

nut tbe aerostable Is only a partway solution of llie matle surveillance over stabllltv 

problem of longitudinal stability and bun nothing to nml the vertical planes, by rcguhi 

do with tbe lateral aspect of the question which Is pressed nlr to the optnitlvi vyl 

undoubtedly the more difficult to meet. The most sue- the arrangement Is ratlnr slinpli 


rlhwanl n munis r of degrees, thus stu 
IC II lit month n II \ u|kiii u gliding ilesci 
i sufficient to bring tho velislty of Hlj 
critical isiliit and in this wsy the a 


arrangement that when the center boats 
are to be launched, all that 1* neceaaary la 
to undo tho lashings of tba skids, make 
fast the davit tackles, and slide tba beat 
to port or starboard, wham It is hoisted, 
swung outboard, and lowered. The ar¬ 
rangement permits all four boata to b* 
lowered on whichever side of tbe ship is 
advisable, this, of course, being In every 
cue the ride toward which she la listed. 

It should be noted that any obstacle* cm 
deek, such aa hatchways, are easily over 
come by building the rails above the same. 

In practice It takes tbe crew fifteen min¬ 
utes to transfer half the boats from on* 
rid* to the other, and to lower all the 
boats Into the water over on* aid*. The 
device was worked out by one of tho com¬ 
pany's officers and It waa awardad a gold 
medal atf an improved life-saving davio* 
by tbe RghtMtian of Safety which was 
held at the Hague th ima 

SafaM* at the Andrfo Expedltkw 

B tJOT 170, 10 of Andrte's m-fatad bal¬ 
loon expedition In tbe Antic wee 
foots! (get September floating off Prince Charles Fore¬ 
land, west of HUtatwravo- Discussing thla araot in tbe 
ffiredMi Journal Paver, to connection wttb the previous 
4toqw*7 *»■ 8 8 oa the gouthweat coast 

si: ftebtod. pt. Natborat CtoKtodM, In view of the known 
•cMt'ol the currents, tiafc »U three were thrown over 
Id Mgt ri ri flT «*» <* »W“ *»•* baud. 

5^®s^sssssfsr£s: 



against Ihu yoke stli 
his sent TIio luiud w 
functions tho vcrtlc 
none of the unuhlii 
throw of his iKsly n 
horlsinilnl tipping 


Diagram «f the Sparry gyreaeepie aeroplane s ta b Ulxer 

cetwful effort to deal with these two drtwrtments of 
aeroplane atatfiltty have been those of Mr Elmer A 
Kperry, who has been experimenting In conjunction 
with Curtip machines for more than a year Recent 
trials at tip Curtias camp at Sun rflegu, California, 
have deaMMtratad the correctness and the efficiency 
of Mr Bp a n/ 's gyr o sc o pic atabHlxer 
Tbe gyroscope aa a stabiliser for aeroplanes Is not. 
In Itself, eaaenttally new, but tbe manner lu which 
Mr, Bpctry employ* Its oerrecUre agency la a novel 
on*. In the present apparatus this taaamre of Mfety 


In opposition nml In thus swinging they 
act note h wonderfully vlellcatv balanced 
vnlve In the nlr supply line and motive energy Is n< 
cordlngly fed to the proper cylinder, tin* piston roil of 
which pulls or pushes the required lever to which tin* 
wires arc attached that run either to (he ailerons or 
wing lips or to the plnue at tbv end of tin* lull lint 
three gyroscopes have no quantitative discrimination 
and would muse the planes to move through n given 
angle, no matter whether the flying mnchlnc v\er> going 
fast or alow In other words, If traveling nt n high 
velocity, thla effort to stabilise would prolmhlv 
produce violent motion* that might throw the 
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pilot oat of hlH scut and do harm when really Intended 
lo lit lit. It Ih hero that the anemometer cornea attain 
Into pliij lty continually shifting the fnlcrnm of the 
Intermediate crank* or levers It qualifies the measure 
of the angular movement, either of the aileron* or the 
eleinlor at the tall, and thn* an cbhj steering or cor 
reelaction follows, tbo wind pretwnre on the face 
of i lie Nontliiel anemometer prescribing thn amplllade 
of the inoiemenlH of the Decenary planes. 

The tlectrlcal ltu|iul*e for the spinning irjnw la ob¬ 
tained front a little dynamo driven liy a belt from the 
forward cud of the crunk abaft Thla motor wet aha 
onl) n ftw itounda, and ahould the eugino atop, there is 
hi III tn reserve auttklenl power fur operative purposes, 
for a abort while In n atomae liuttory Thla energy 
would meil nil rripiln mint* Incident to a dement and 
In iiiilomiitlcally thrown Into aervlco when the enalno* 
hall Thi manner In which thla dynamo la conatructed 
imikoH It pmudhle to aeuerntc both direct and alteruat 
lug current, and the latter In available for wlreteae 
telegraphy wlthont the weight Incidental to a mparate 
luatallullon for that particular aervlce Oompr eo w e d 
air la cleverly obtained by a small apparatus attached 
to the houd of one of the cylinders, ft rafehe* the la 
pulse of nn explosion at the Instant following Ignition, 
and n nlc* h adjuated check valve prevent* any of the 
exploHlve mlxtnre reneblug Ihe air tank In this man 
ner till reservoir Is kept charged at the desired prea- 
siire and fl sutUctent reserve la maintained, ao aa to 
provide motive energy tor the atablllxlng equipment 
for a reasonable time after Ihe cnglnea cease to work 
Hie previous dltflcultlea with stabilisers has been 
that they dangerously hampered the Independence of 
Hie pilot Mr S|K>rry, however, leaves tbo airman free 
to i xerclse coulrol or to turn the teak of atalilllxlng over 
to the Hpiairnlti* In the Interim, tbe avrlator being bu 
|M> raeded In command only when through Ignorance or 
lnntlentlnn, danger ia near At Ban Diego, Mr Hperry s 
son and some of the Curtlaa pilots have deliberately 
gone ont over the water and tried to upset the slnbllixed 
machine and In every case the appnratua has responded 
to the demand and functioned effectively This not 
only means a material gain In military value, but It 
bears luimrtalitly upon the future axe of the dying 
machine ell her for spurt or commercial service of one 
sort or another 

Aeroplane Accidents 

S INCE tbo last fatal aeroplane accident In onr Oov- 
irnment service In which Meat J D 1‘ark lost bts 
life, near law Angelos, Cal, on the 9th of May. attention 
has again been Invited to the large number of casual 
tie* which have followed nvlnlkra lu our military ser 
vice 

Home rather atartllng statements of percentages have 
follow ed, but lvefore relying too much upon these It may 
lie well to note that our misfortune tn having a mini 
her of casualties occurring closely together, combined 
with the very hwhII number of aviators which we have 
In our service would greatly exaggerate our situation 
lu this respect. A far more useful comparison might 
he uuido when we consider the average number of 
hours In the air nud miles covered per aviator It Is 
admitted that the percentage of casualties In our ser 
vice Is high, since air of our officers have lust their 
llvea, beginning with the sacrlflce of Ueut Thomas 
E. Selfridge In (bo preliminary trials of our first mili¬ 
tary nernplane at Fort Myer, lx, lu the autumn of 
19U8 When we examine our records In connection with 
the only other natlou from which exact data are avail 
able (Ragland), we find that our aviators average 
nearly twice the number of hours lu the air and miles 
covered per aviator 

The data from France Include pilots of all kinds, 
aad consequently do not furnish a lamia for estimate. 
If we consider simply iwrcentage of losses, Italy U 
ahead of us In the mournful statistics, while England 
Is very dose. There la one thing which an examination 
•>f the statistics presents, and that U the greater per¬ 
centage of casualties occur in the first few flying 
mouths after which there Is a marked failing off 
This fart alone gives France n great relative advan¬ 
tage hIikk her officers have been under training for 
iMTlodt that average much longer than our own. Doe 
to the txlgrnries of the service, very few of our officers 
hurt Usii iiviillutile for long periods of training In 
aviation 

Wlun It In considered that the United States bis 
lieeu able lu fiirnlah so few of her officers for this 
servlet and Hint such modest equipment has been pro¬ 
vided the records of aviation In our service are causes 
for congratulation, rather than commiseration Hn 
fortunately, ceHimllles are given much more proml 
bent places In our publications than the praiseworthy 
achievement*. 

If we regard the latter, and recognise that aero nan 
Ucs has risen lo an Important place among the great 
war establishments of all military nations. It will no 
doubt be admitted that it Is worth the cost, regrettable 
M It may lie. 


Ferro-titanim Alloy ia Urn Maacbctsrc of 
Inn and Steel 


By Ckarta V. Mtaut 

T HE phyalcal characteristics and tbe uniformity of 
Iron and ateet here been remarkably Improved by 
the 11*0 of titanium In the foundry The titanium treat¬ 
ment tones up the endurance of ateel against mechani¬ 
cal shock, friction and abrasion In railway rails, chilled 
car wheels, chined rolls and the like, and enables high 
speed metal cutting tools to hold up structural steel. 
The use of titanium alloy tn Iron and steel Is of 
comparatively recent date. The successful monetae-' 
tore of thla alloy was achieved by Auguste J Hoed,' 
lining tbe electric furnace (which has no many metal¬ 
lurgical feats to Its credit) after many years of ex- 
ltortmentation with other furnaces. Since being estab¬ 
lished on a sound basis by the aid of the electric fur¬ 
nace, the manufacture of titanium alloy has gone ahead 
by leaps and Imnnda, a single factory now having a 
product of 100,000 pounds dally The year 1910 showed 
an output of 930*100 grass tons of titanium steel pre¬ 
pared by treatment with this alloy, and this very large 
product was Increased to 430,900 gross tons In 1011 
The beneficial effect of titanium on steel Is due to 
tile removal of gases and solid Impurities In the steel. 
These Impurities, even though present In very small 
-amounts, mask the phyalcal characteristics of tbe metal, 
causing It to vary widely, even while showing sensibly 
constant chemical composition. The titanium treatment 
Is appUod to the molten metal in the foundry and the 
action of tbe titanium Is essentially a cleansing one, 
based on the fact that titanium 1* a very powerful 
dcoxldlxer, with a strong affinity also for nitrogen. 
Added to steel containing deleterious oxides and oc¬ 
cluded game, tho titanium greedily und eeerchlugly 
combine* with the foreign Huhstancee, developing com- 
]>ounds which are exiielled as a very fluid slag and 
leaving the metal Itself pure, cleun and dense. The 



Comparative wear in equal time of Bessemer and 
titanium rails. 


alloy may be added lu the ladle preferably shoveled 
directly Into the *lrcsm running from Ihe Iron cnpola 
or ateel furnace Into the ladle, no tliat the lumps of 
alloy (resembling ao much pig Iron) am thoroughly 
churned up In the molten metal It la lmiwriant to 
mix tbe alloy In thoroughly ns It I* much lighter than 
Ihe Huld steel After standing for a fow minutes the 
ladle full of molten metal la poured Into the Ingot 
molds or Into casting*. 

In railway rails alone the effect of titanium has been 
most striking because of tho urgent need of better 
metal to rapport the great weight, high speed* aud gen¬ 
erally severe service In modern railway traffic. Tbe 
accompanying Illustration shows at a glance the bene¬ 
ficial effect In the leesonlng of wear on tho lieod of tbe 
rail The drawings are cross sections of two rails 
weighing 100 pounds to tbe yard, laid on the high or 
outer aide of a railroad carve subject to continuous 
heavy trafflo, and show the wear on tbe rails after a 
few mouths' service. The first drawing shows the orig¬ 
inal utitllue and the outline after tbe stated wear on 
a rati from titanium treated steel, and the second draw¬ 
ing shows the original and worn outline on a plain 
Beraetner steel rail The treated rail lo thla Instance 
has a considerably larger carbon content, hut this In¬ 
crease Is not essential to the success of titanium, 
although It ahould be noted that the titanium treat¬ 
ment so fluidises the steal as to permit using compare 
tlvety high carbon that would, without the titanium 
treatment, cause brittleness In tbe steel 


Wlwt An the Ten Greatest Invention of Oar 
TfaM, and Why? 

A Prise Article Caetest Opoa to AH Sdentthe 
Ammtsaa fUadsrs 


T HE November liagaolse Number of the B tiiM T u no 
Am xai oak Is to be devoted In pert to a review of tbe 
gnat Inventions of our time. Because s large number 
of He inn Tone Ammuoah readers are either inventors or 
users of Inventions, it seems to the Editors that their 
Judgment of the inventions produced In our time which 
deserve to to called the greatest, their appraisal of 
tbe relative Importance of tbe paramount teetotal 
achievements of our toy, would to of peculiar raise 


and interest Therefor* (t hag beau decided to leaf* 
the satire subject ta them. 

The publishers of the BcUomrtc AmBwak offer three 
prises of fUO, tl00 sod fBO, respectively, fur the three 
tost articles on tbe topic, “Wl»at Are tbe Teo area test 
Inventions a t Oar Timm amt Whyf" 

Contestant* for the prim must obssrss the following 

I Bach article must discus and answer tbe follow¬ 
ing thru questions 

a. What, In your estimation, art tbe ten greatest 
nventioos produced within the last twenty live year*? 

b. What are your reasons for this selection? Justify 
your selection in each case. 

o. To what person or persona 1* the greatest credit 
due In the developing and perfecting of each Invention 
which you have selected? 

2. The entire subject must be covered In a type¬ 
written article not exceeding 2,800 words in length, 
and mast to treated aa simply, lucidly and non tech¬ 
nically os possible. 

6 In deciding what are the greatest Inventions of 
our time, the contestants are limited to machines, de¬ 
vices and discoveries commercially introduced In the 
last twenty five yean. 

4. glace the Bmnmno Ameucan Is “the weekly 
Journal of practical Information,” and Us readers prac¬ 
tical business men and Inventors, the articles submitted 
should deal only with patentable inventions and dis¬ 
co re rice. 

B. In order to guide the contestant tn deciding what 
Is a greet pioneer Invention of onr time It Is suggested 
that practical success anil general usefulness to man 
kind lie used aa a teat A modern discovery may have 
been suggested long ago and lta underlying theory even 
worked out mathematically, aa In the case of wire¬ 
less telegraphy, but nevertbelawi It fails within “onr 
time,” If It has been made generally accessible and 
useful within tho last twenty five years. Hnt cornmor 
rial success should not lie the sole criterion. Tho 
flying machine has not yet added million* to thn na 
(inn#I wealth, but, for all that, tt 1 b a great Invention 
of our time More Improvements on well known sod 
successful devices are not to he numbered among the 
grant Invention* of our time. 

a Contestants must not disclose their Identity Each 
article must be signed with an amumed name sad must 
be accompanied with a sealed eiueluiie, on which the 
assumed-name Is written, anil In which the real name 
and address of tho author Ih contained. 

7 Contestants must addresa their articles, accom¬ 
panied by the envelopes containing Iheir real ns men, 
to "The Invention Contest Editor of the SclEirrino 
American, 301 Broadway, New York city " 

8. The articles will be passed upon by a Board of 
Judges, whose names will be announced In n future 
liwue of the Hciektifio Aacucis 

0 The Board of Judges will receive only the arti¬ 
cles submitted, the envelopes containing Ihe true names 
and addresses of the anthors will remain III the pos- 
aefudou of the Editors of tbo BctINTirii Amebjcan 
W hen tho Judges have made their derision, tho Editors 
will open the envelopes of the winning contestant* and 
notify them of their success. 

10 The derision of the Judges will be announced In 
tbe Scientism Ameucan of November 1st, 1913. Tho 
prise-wlnnlng articles will be published In tbe order 
of merit In consecutive Issues of tho Hgientitig Amuu- 
CAK, beginning with the Issne of November 1st, 1913. 

II Tbe Editors of tbe Scientific Aueoican reserve 
tbe right to poblleh In the HrigKTina Ameucan or the 
Scmrnno Ameucan Bow-cement articles which have 
not been awarded prime, but which are deemed worthy 
of honorable mention. 

12. While conteetanta are not required to supply 
pictures with their articles. Illustration* will be wel 
corned. If drawings are submitted, they Deed not be 
elaborate, the staff artists of the Scientific Am kb in an 
will work them up tor reproduction, provided tbe mate¬ 
rial suppUod Is Intelligible. Do pfit send pictures tarn 
from books and periodicals, they cannot always be 
reproduced mtisfaotorfly, and their unauthorised re¬ 
production may constitute a copyright Infringement 
If pfaotographa marked “copyright” are sent, they 
ahould be accompanied with tbe copyright owner’s writ¬ 
ten permission for their reproduction. 

18. Members of tbe staff of Munu A Company, In 
corp ora tod, publisher* of the Hcnomrio Amebic an, and 
at Munu A Company, solicitors of patents, ore excluded 
from the contest t 

14. All articles will to received up to 0 P 1C, Sep¬ 
tember 1st 1918. 


Another Asreptua Patent—An aeroplane shown in 
n patent, No. 1,060344, to Jobs Tbowia Stmpsom 
of Newark, N J, oomprima a frame for Urn aerojtes, 
together with a sustaining plane and a bataaetaf pfao* 
both pianos being reparatoly o oan seted is the frit** 
and taring moohanlam fag white- ttop toy to moved 
turn ride to dda to obtaia otoMHp. 



SCIENTIFIC AMERICAN 


t&arvtapttv&tMt 

ITke tM t o r t ere apt ntp/mtMe for statement* 
m*4e to the oorr e t p on ien ot o oh t mm. Atumymnu* onm- 
masteaffeiw oaaaot ftp ooniUHsrcd, but ike names of 
oorretpondonlt tett1 ftp teitkkeU takes to desired.] 

The Bow Rodder 

To the Editor of the Houimnc Akwiu 
Y oor Issue of March lBfh U Just received bore to-day, 
and shows a desultory interest In th» bow rudder ( 
spent last sanuner on the Imke of Than, and noticed 
that the fleet of seven steamers ware all fitted with 
bow rodders. The wheel boose contained two wheels, 
mounted one lmpedlateljr abaft the other, their rela 
tire positions, fore and aft, denoting which rudder 
they controlled Thaw ships were legitimate river or 
lake eteemen, not double-ended ferry boots, and were 
steered by the after rudder, on the lake. At Interlaken 
Is a long canal Into which the steamers ran forward. 
They were always backed down to the lake, and dor 
lng that operation were steered by the forward rudder, 
which temporarily represented the stern. At Thun, 
whore the lake empties and where the current la strong, 
the at earners are turned out In the lake and entered 
stern first, again using the bow rudder At Than 
there sic two landings, In making one of which both 
rudders are need, a quartermaster for either wheel 
This operation seemed to give a decided side wise or 
broadside motion, which may have been tbo reason for 
It, the current post the landing stage being rapid 
Paris, France William H Bsaufobd. 

Automatic Lighting of Light Buoys by Mean* 
of Sdenhtoi 

To the Editor of the Rciaimnc Amsbican 

An article la your Issue of Mnrah 8th, entitled "Light¬ 
ing light Buoys by Wireless," is rad with great inter¬ 
est, and the new application of the familiar “Wireless 
distant control" appears to be an Improvonent in this 
ease over the old system of shore oontrol of lights on 
buoys. 

In praotlae, however. It win doubtless be found that 
additional oompUoation Is involved and a certain degree 
of reliability sacrificed, also tho Installment of wireless 
tuning and reoeptlvo devices in buoys will be an addi¬ 
tional expense which will not meet with favor 
If It is tbo object to avoid the old system of shore 
supply and control to fight buoys and further locate 
the source of power In the buoy Itself and do away with 
the cable, the writer suggests that tho buoy contain 
the necessary batteries, also • selenium cell and relay 
By this method we do away with not only the coble, 
but also with the proposed wireless apparatus, snd 
have a purely autornado signal which will need oooa- 
rional renewals and inspection. 

It serans hardly possible that this application of the 
“selenium ceil" is new, but since It appears a great 
simplification of the newly proposed Osman system, 
and stnoe no mention of It la found, this idea la respect¬ 
fully submitted and may be taken for what It is worth 
in the estimation of those familiar with the light-buoy 
problems. 

Tho above system Is, of course, applicable to many 
modification- for example, control by msans of a ship 
or shore searchlight. A Kbllooo Sloan 

Brooklyn, N Y 

Undamped v*. Damped Oacillatkma 
To the Editor of the SonuTino Ambbioan 
My attention has been oalled to certain publications 
that have been made In your Journal of late in which 
the statement has been made that the result of the Navy 
test on radio-telegraphy, as conducted between the 
Arlington station and the cruiser "Salem," had shown 
very conclusively a marked superiority, In long-distance 
operation, of the undamped oscillations over the damped 
osculations or, as It has generally been spoken of In the 
press In dlacuming these testa, of the oscillations from an 
am generator aa contrasted with those of a spark generator. 
While it is perfectly true that superior results, for given 
amounts of energy, wav secured with the undamped 
aaotUatlons, over those secured with the damped oscilla¬ 
tions, the real cause of this superiority has not, I believe, 
as yet been noted in any of the press statements. I 
therefore Irish to eall your attention to the fact that this 
superiority was shown when using the Fessenden re¬ 
ceiving apparatus supplied to the cruiser "Salem" as part 
of its equipment in connection with the spark equipment 
supplied by the National Klee trio Signaling Company 
It wis a fact well recognised by the engineers of the 
anmpajiy that tho heterodyne would work to Its beet 
advantage with undamped oeofflatiom, it having been 
invented and developed for that specific purpose snd 
later adapted to tho spark type as well, and It was also 
Mi known fay them that It supplied the best known 
reoetylhK mechanism foe imdamped oesfflatlons. This 
superiority wss so great that after the firm few days sU 
other forms of reoeiving apparatus were abandoned by 
the^Ttvy ttffinisfria thrir test t rit h t he undamped oscllla- 


upon the principle of "boats” in which ioterferenoe beats 
of adjustable frequency are produced between the In- 
canting occillations and those produced In a local circuit. 
It Is tints poarible, In view of the action being a resultant 
of two forties, one from the sending station, aod one 
prodnoed locally, to oonsl derably increase the energy 
available for operating Indicating mechanism for receiv¬ 
ing the rignals, It is also possible by adjustments at the 
local circuit to secure a pure flute-like musical tone of 
any de s ired pitch and thus allow the operator to solcet 
what best suits his ear This note is written simply in 
the interest of accuracy in order that readers Interested 
in this line of work may be made aware of the ml oause 
of the superiority shown by tho Government tost 

Pittsburgh, Pa. Bamiibl M Kin-tusk. 

Submarine Mountains 

To the Editor of the Scnmnno American 

It may be of interest to some of the readers of the 
tknsunnc American- to know that there are-mountains 
and volcanoes under the sea, the same as on the Hurfnoc, 
one of which I will describe Witilo acting as seoond 
officer of the U 8. cable ship "Liseum,” stationed at 
Manila, P I, we were ordered to procood to Maiabang, 
and run’ahneof soundings from that place to Zamboanga. 
These are two important military settlements on the 
island of Mindanao, and it was the Intention of the de¬ 
portment to run a new cable botwoon these two places 
After leaving Maiabang wo steamed slowly toward 
Zambosmgs, taking soundings every thirty minutes, 
keeping a record of same. The water gradually doopened 
from the time we left Maiabang until we were off I si tan- 
gang Point, where wo got 800 fathoms, when the man 
in the crow's nest sang out "Shoal ahead " We imme¬ 
diately took bearings and fixed tho ship s position on the 
chart, but did not seo anything marked on tho chart 
that resembled a shoal or anything like it, so we slowed 
down and proceeded, stationing a man at the lend, and 
when directly over the shoal spot wc got six fathoms up 
and down from the bridge. It appeared hi bo a circular 
spot about 100 feet in diameter and of coral formation 
We only got one oast of the load when we were in deep 
water again, so we came to tho conclusion that w« had 
run over either a submarine volcano or mountain for 
nothing short of a good-sized mountain or some other kind 
of submarine formation oould give such soundings m 
two or three feet, as sounding a few minutes before wo 
arrived over the shoal spot gave 800 fathoms taken with 
the patent sounding machine 

Cape May Point, N J Albert K lUwrrn 

Ignition Devices 

To tho Editor of the Scientific Ahern an 

The writer, a reader of tho Hciknti n< Aufiucan for 
many years, has noted with interest tho article, ' Small 
Internal Combustion Engines on Land and ffslsr " in 
the April 8th number 

The fifth paragraph In this article would load one to 
believo that the high-tension magneto wan the best Igni¬ 
tion for stationary and manna engines and offered a com¬ 
plete solution for their ignition troubles 

You may he In to rested In knowing that from careful 
investigation, we find only about 40 per cent of tho sta- 
linnarv and marine engines now being made are equipped 
with Jump spark (high-tension) ignition, this including 
both battery and magneto It engine* already in service 
are counted, tho make and break engines outnumber tho 
Jump spark three to ono 

As your correspondent is do doubt aware, tbo principal 
reason for the adoption of the high-tension magneto on 
the auto mo bits was the difficulty in timing Tour makc- 
and-break Igniters to operate In correct relation with 
each other and a oommon source of current This objec¬ 
tion does not hold good with s singlo-cylindcr engine, 
which represents by far the majority of power units in 
the stationary and marine field 

As to the comparative efficiency, from a purely igniting 
standpoint, there can be no question but llial the makc- 
and-hreak is far the superior The spark is more dynamic 
in character, and is hotter The mako-and-break sys¬ 
tem is most successfully used in connection with low- 
grade oils and ga»-producer units, where the ordinary 
high-tension. Jump-spark plugs rapidly short circuit by 
deposits of soot. 

The most simple ignition device imaginable is a low- 
tension .oglo-timad alternating-current magneto This 
msohliwi haa no commutator and brushes, do timer con- 
tacts like the hfeb-tsoalbn magneto, it has a single wind¬ 
ing on the armature, requires no ooil, switch or other 
auxiliary apparatus, Is built into the engine, thereby 
for ming a part of same, and eliminates entirely the com¬ 
plications of battery or high-tension magneto Ignition, 
and at tbs asms thm» furnishes a vigorous spark suilablo 
for igniting all kinds of low-grade fuels. 

We can cite to you several Instances whore, sina, the 
advent of this type of magneto, manufacturers have 
abandoned the Jump-spark system and gone book to tho 
make and hrnsV This it especially true on smgks 
eyhadm engines where the high-tension system has abso¬ 
lutely ad advantage and, in fact, has sc viral drawbacks 

Of eoares, whole there area auinhee of-cylinders, the cost 


of the maice-and-break igniter meehanum would be 
greater than the jump-spark magneto and plugs. 

We believo after exhaustive Investigation that it Is 
the source of Ignition that will eliminate the ignition 
problem in stationary and marine units. The high-ten¬ 
sion jump spark has its field, hut this field is certainly 
not in connection with small internal oombualion engines, 
for many reasons. H K. Van Devshtk*. 

Sumter, 8. C 

Straightening the Mieeiesippi River 

To the Editor of the H< ientiik Amkbh an 

Notwithstanding all that lias been written by corre¬ 
spondents in the SoiaNTinc Amkbican opposing tho 
policy of straightening the course of the Miasumppi 
River, I feel confident that'this method, together with a 
system of levees as advocated bv the Scientific Ameri¬ 
can, is the most practical of all the suggestions yet 

Tho actual distance from Cairo to tho Gulf is about 
one half the present length of the channel from Cairo 
to the mouth of tho river if this channel should lie 
straightened to two thirds its present length, the pitch 
per mile and the consequent flow in miles per hour 
would bo increased one half The product of those 
foe torn gives us a theoretical capacity of discharge to 
the Gulf equal to two and ono quarter timet that at 
present I am fully aware of the fact that theory and 
actual practice are tdtun ac|>aralod bv real, or sutunmgly 
impractical, homers Great olistaehw are, however, 
often overcome by Nature horself when directed by hu¬ 
man skill, which in tho present case may doubtless he 
applied so as to make the force of the current do the bulk 
of earth removal For instance, a loop of the river may 
ho out out by digging a deep, straight and narrow channel 
through tho alluvial sod to start tho current, and if no«*- 
sarv may be further aided by building booms, coffer 
dams, etc. 

This straightening of the course of the flood channel 
would surely ho a long, gradual, and uxponsivo ongi- 
noenng feat but it would accomplish results for the lower 
Mississippi region fur more effective than the reservoir 
schemes 

However. I believe that much of the real lowland 
should lie allowisl to be merit owed at ouch flood season 

Scranton, l*a C caulks H Fouoxtt 

Control of the Mtefamippl 

To Urn Editor of thu Scientific Amfrk an 

I have road with eonstdorablo interest tho letters that 
have lieen sent in on the flood problem As tho odltor of 
tho Bool and Shoe Recorder remarked in tho May 3rd 
numhor. I am an amateur, hut I hope I nan see a little 
further than some 

I will agree with Danville, Ind , on the reservoir propo¬ 
sition Suppose there were a half dozen reservoirs in tho 
Mississippi valley, where would the surplus water go in a 
flood like the ono wo had in this country in March? It 
would lie all right if it rained only a fow miles on each side 
of tile river, then resorvoirs would hold the dampness, 
hut whon tho Mississippi drains one half—or nearly so— 
of tho United States it is quite different White Plains, 
N Y, thinks that a dam < very few milos on the Mis¬ 
sissippi would cost only a fow dollars. The channel would 
iio in a fine shape with his dams The old river would be 
one long string of rapids, which would benefit no one 
And again, suppose tho dams were there, would that keep 
tho flood in tho channel 11 Not 

Littleton, Del, soys it would lie a snap to straighten tho 
Mississippi Yes, it oould bo done, hut what good would 
it do? Say it is as straight as a string from at Paul to tho 
Gulf and wide and deep enough to carry the highest floods 
How long would it stay straight? Until the Brat high 
flood came, or may bo a couple of years, which I doubt 
Why? Because on ono side the liank would oave or a 
pocket would form That would havo a tendency to 
form a cross current, and slumming up against the other 
bank, out would go another poelcet Ho In a few years It 
would be as crooked, if not more so, than it is now We 
will suppose again that the whole river flowed in a chan¬ 
nel of rook. Littleton, Del, would be in the swim Who 
ever hoard of a “runway” for a flood? The Secretary 
of the Interior must havo been thinking of muskrats or 
beavers, as these animals use “runways ” Plattsbuig 
Barracks, N Y , should know that there is a alight dif- 
fore no© between tho Kaw River at Kansas City and the 
Mississippi Ho asks ir the ohannols of certain rivers 
have not been choked’ The Kaw might havo choked in 
1004, but that is anciont history He should keep up with 
tho times Kvoryono knows, or should know, that bridge 
abutments retard a nvor ever so little Bridges go out 
only when houses and buildings form a dam, snd then 
something hat to go It seems to me that dykes and 
revetting would bo tbo best. It doesn’t look fair to tax 
the land that abuts a river and not the plantation or 
farm back of it. If I lived live or more miles from a ilyko 
I should be taxed to Ireep that dyko up Then tlio> would 
he built larger end better I havo no fool suggestions to 
give, as there have been too many of that kind « nt in 

Thorn villa. Ohm. Jabk Hitl 



w 


Photography from a Kite 
By A C Gault 
ITU III) Id.n .if iiwnk. ulnj. an Interest In 
mtliiK ihihMiiii of a. rlnl photograph) the 
lug i \|h rli ikik of llu nrltir ore recounted. 
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> lake photograph* from the bird a 


Tin kilt n hldi the writer einpUijpd la similar to 
flume used li> (III* I nlted States Weather Bureau, known 
iih Ihtlr Hindi mu wlml • type It Is Illustrated in the 
pit.Inn elmw lug tin kite reel and other npiuratUM 
mounted mi ii rude liiiine-made cart rend) fur trnna- 
]>ortnHurl til the Held The kite contains 08 square 
fix I uf >ui|i|iorllnff mirfure, liut 1 And It necessnry to 
umi a lull to secure huIIIi lent stability to prevent blur 
ring tin picture It lu flown by means of a piano wire, 
No II IKI20 Inch In dlnmeter There lu ulioiit three 
quarters u( a mile of wire in the reel, but the kite 
would enrry out more In n strong wind. 

Tilt .iim.ru In ii «|ieclHtly constructed home-made af 
fair weighing with n double plnle holder, ubout two 
jHiuiulff, un.l Inking a 5 b) 7 picture. To prevent ex 
eeuslve im Illation It lu secured to the kite Hiring or 
wire hIi hundred feet or more from tho kite. Meth 
oda of runnel ting It to the wire are ahown In Flga. 1 
and l That ahown 111 Fig 4 lu preferred. A dexcrlp- 
tlon of It la hardly neceauary na ll enn readily be 
mmle out from the photograph It will Im evident that 
tho bracket ia null, rani, permitting the camera to he 
Inflated in any deal red direction The pliotograph 
Mg 1!, alum a I lie town of lielmar, Iowa, Ha viewed from 
a height of nlmut acien hundred feet In making thin 
exiHwure thi abult.r wua rtlenaed hy nwuna of a piece 
of burning punk placed lu tho aluminium Imx ahown In 
Flga. 1 and 4, tiiidi r llio bellowa of tho re mem near 
the forward .ml Thin box waa mmd to ]ire\ent the 
Wind from extinguishing the fire. Tlie length of time 
olapHlng before nn expoaure waa governed to the length 
of punk cmplnied width burned througli a thread 
thereby releasing a rulilmr I wind that upmug tlie ahnt 
ter In taking the photograph, Fig 0, a clink me. bun 
inm waa aulmtltuted for the pnuk and an Improved 
carriage wna emplojwl for the camera Ily thin menu 
the expoaure could Im made at any desired time and 
tho enmem ciuld he pointed In any dealred direction 
h) a fiw iidjuatnientn which could be mode 111 a frac¬ 
tion of the time required by tho other method The 
defalla of thin mechanism and the bracket are not dia 
» Inaed lu thin nrttcle, for the reason Hint they hare not 
na yet lamu is rfeeted by patent The pliotograph ahowa 
a Ktone .pinrry The garage at tlie lower 
left hand eoriur haiku mthor flat Note 
the creek In thi u|i|ier part of tho picture 
and the bridge at tlie ixtretue left alao 
llu imli Inn of allow olio at the foot of the 


lilll and tlie 


r the e 




ie lower right hand comer of 
ore The photograph wau taken 
Ik Ight of Hlmiit three hundred 


thi i xpuauroM. V airing attached to the 
iHiiura Khiittir nmv fa. uaed when the 
mini n Is nut high alaue the ground, Irat 
at liny great nltlliKli the prewiure of the 
wind against the strtni. la apt to retire 
a Mvmatnri (X|Kisun [ haie aet off o 
caim'm h) nienna of a tmvohr which 
aalled np the lino anil at ruck a projecting 
spar on the enmem carriage but thla 
method reunited In blurred pictures, owing 
to the ahock of the colllalon I have alao 
attached a anil to the camera and carriage 
allowing the whole a pi stratus to anil up 




the line until a projecting (par atruck a plaoe of 0a 
secured to the wire, when the expoaure «u made. The 
■all waa then relented and the camera olid down tba 
line ready for another trip. But the picture* thus taken 
were very badly blurred, and the scheme waa eventu¬ 
ally given up utter tlie camera atruck the projection ao 
hard a* to be detached and hurled to the ground from 
an elevation of 1,700 fact Fortunately, nothing waa 
Injured but the camera Itself, although it toll right In 
town. Electricity has not been triad by the writer, aa 
it calls for too great a weight of wire and Insulation. 

In spite of the experience of others who have taken 
photographs from kite*, balloon*, high building*, etc., 
aQ of whom adrleed extremely short exposure*, the 
writer ha* made doxena of exposure* on bright sun¬ 
shiny day*, during the brightest part of the day. giving 
them one twenty fifth of a aecood at r/8 or II A4, 
with absolute failure, although enough details were 
visible to show that the shutter bad opened This waa 
true even with very rapid plates. 

The Sabnarina Violin 

T HE Navy Department has adopted a “submarine 
violin” for the tranmnlaelon of massage* between 
submarine torpedo boats and shore stations or other 
vessels Exhaustive teats of the apparatus have been 
made on a submarine at Hampton Hoads Vs, and 
a of the signal device have been ordered to be 
i as many v e ss el s. 

The mechanism la an adaptation of the TloUn. From 
one aide of the submarine project two stool stays From 
the ends of these la stretched taut a piano wire. Touch¬ 
ing the wire 1* the roughened rim of a wheel which, 
when It revolves, set* up vibration* In the wire The 
wheel la controlled by a motor Inside the hull of the 
submarine and the motor, in turn, la controlled by a 
Morse key When the key ie proceed the motor boglna 
to revolve, the exterior wheel scraping the wire pre¬ 
cisely ea a bow agitates a violin string. The hull at 
■ a sounding board. The key la 
» key and dots and 
a the key to depressed 
t eight words par minute is the 
o tor attained. 

The receiving apparatus la the ordinary telephone 
receiver The end under water may be connected by 
insulated wires to a fort, shore station or another 
vessel. 

The experiments at Hampton Hoads ahowud that die 
vibrations may be beard clearly at a distance of five 
miles. Naval officers belleta that tba davloa can foe 
irtoctad so that the range of the mechen- 
m may be greatly extended. 

Cbrlatton Berger, an Austrian, to the to- 
of the submarine violin. Be ah 
get 

a of it, but fl 
the United States, ha ■ 
vtodng Navy Department nffialato of the 
Ifcactfcgblllty of the at 
The signal li 

not gat out of order eattty". It to a rail- 
able at all depths it to expeotad to add 
not only to the qaae of eommutdrettow 
with su bm a rines operating In kaibdr* or 
In doae proximity to war vutodto lb due 
of war, foot wttt add materially to tt*e' 
Mtoty of tho man who fh down ta bafo- 


7 fra* a« afcfced* * I 


venal yetdevtort. 

fka Um* Oeagrap t &t 
of ffoa beet-taew* MM 4* 
ttb Upd la fttafUk Aa£m,136 
b«*t* the 

teetatta* op _ V**? 
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«#««>. it a* P atera**, ori— to law 
Mi*** It wU te remsmtwrod that tte late Prof. Hcte- 


teMtelridU, nSjkmr 

M. 0» tomma •te- 


th* a&vaatag* *f bring nsrj easy 
.I BnetSm Ifr A 


proem fnr- 


iBll d te t tmnI of water tod allowod to remain ow 
night. Thw rraMn* ni examined the next worn log. 
Otetef tta *«M It had ttaaggngated In tha water and 
blagk and, whteh waa decanted and then 
l alcohol lamp. At once 11 Boto- 
attracted by email briMant points 
oat agatast tba black background He waa 


tenM a t 
■lowly driat 



t poaltfoo aa director of an 
electric carbide furnace plant In 
Tranoa and cunceired the idea 
that the diamond could be pro¬ 
duced by electrolyela of a bath 
of molten carbide between the 



The furnace need la built of 
refractory brick and baa two car 
bon electrode*! Oft tuebee 
Which can bn a diluted by hand mm bed of 
the furnace la flmt packed with a mixture of 


a trough abaiwd receptacle made of Awed cal¬ 
cium carbide, aa thla la found beat to bold the 
molten bath within the furnace. The 
work within thla trough, end are packed 
with rather large fragmenta of carblda By leer¬ 
ing the current on the bath of molten calcium 
carbide for a number of Loom, an electrolytic 
action taken place by which the carbide la decom 
1 and the nega 
by a black cartm 

found embedded email cryatala. Tbeee cry Utah* 
aneWar to all the teats for the diamond 
The flmt conclnetre 
April 18tb. 11)08, In the lnrantor’a experimental 
laboratory In the suburb* of Purta. using direct 
currant from a email dynamo plant therein In- 
atmlled. After heating up the electrode**, they wore 
drawn one Inch apart, and calcium carbide wa* grad 
ually fed In In email lump**, so as to produce a molten 
bath. The carbons were then gradually separated until 
Anally they were 10 Inches apart The heat commenced 
at 11 A M. and ended at 11 1* U with a continuous 
ran of 0 honra. The current used waa 800 amperes 
at 84 volts. There were 8 pounds of melted carbide 
In the bath At 8 o’clock a pile of carbide fragments 
were heaped upon the bath, and the whole waa covered 
with a mixture of equal parte of Ume and carbon so 
an to atop up the Interstices, and Anally the furnace 
was covered with two refractory slabs. The furnace 
ran In this way up to the end of tba teat, when the 
commit waa stopped and the fnraace allowed to cool 
off over night The scoria coon* mam resulting from 
this operation, weighing from 880 to 700 grammts*. was 


Diamonds produced la the electric furnace 


able to pick these particles out b> force|s« and tbui* 
separated about a down of them. They MPiiesred as 
small transparent crystals of somewhat Irregular shape 
whose rise varied from hi to 1ft millimeters. Under 
the microscope they showed the elm rail eristic nppear 
a nee of diamonds. The specimens will scratch a plate 
of glam under very slight pretwure, mid the acralches 
are deep and remarkably clear steel can also be 
scratched by them. 

From April 20th to June 5th the Ainuice made fifteen 
runs, of which eleven wore very successful The last 
two of these, the furnace ran for 12 hours with 700 to 
800 amperes at 24 to 25 volts, and some of the crystals 
reached one tenth of an inch In diameter This seemed 
to be aa far as one could go with the present small 
plant, and a new one will bo required for further work. 
The specimens were submitted to two Jewelers of Parts, 


who were uuible to distinguish them from uaturul dbt 
moods. One of the largest specimens could oven be 
cut, and the author sent It to Amsterdam for the pur 
pose. It waa returned cut with thirty two facets with 
remarkable dexterity 

M. Botemenu hopes to lie able to continue bis export 
meets In the near future provided that funds are forth 
coming for Installing Hit electric 
fumucc plant n|sm a larger 
scale In closing we should men 
tliai Lbat the process lias liceu 
|M tented by Its author 


A Bed in the Open for 
City Dwellers 

LKFPIMJ outdoors Is one of 
• he luxuries of cutup life that 
Is becoming popular uinoiig dwell 
ere lu the city 11* relufure onlv 
in bad ample house 
room for u sleeping pin li could 
eujoy the fresh ulr und sound 
rest that goes with un outdoor 
bedroom hut a western ltneiilur 
has solved the problem for Ibn 
benefit of those with limited 
spare, evi ii apHrinieut boose 
twelve hours dwellers can now enjoy a night 
Hamsters. in the open without leaving the 

fiat The lied Is built upon a 
balcony thut projects only a couple of feet be¬ 
yond the wall of the house It Is protected hy a 
railing and an Insert proof screen By dm the 
bed Is covered by n dome of rnetul thut protects 
It from the went her and at night when the 
conch Is In use the occupant shifts the dome to 
the loner stile of the lied so that the uuli r side 
Is uncoil red lu case of a mlu coming on itnr 
Ing the night, he enn swing I hi dome liaek to 
Its original position without getting up tor 
protection against light showers henii dew and 
morning light u waterproof curtain Is provided, 
that Is drawn down to any distance following 
the curved line of th« screen This also se- 
rhleh cures privacy lu I hi morning For the eon 
found oiabodded lenience of nocturnal mull re, n huHi Is placed 
oier (be head of tbn tied, tor making ill* the 
couch the whole laxly can lie drawn Into tho 
room, and ns rcadlll rolled back Into place 
Then a few hinged |iarls are unfolded und an 
attractive ‘built In" divan occupies the plnce whero 
the bed Is concealed This provides lIn advantage of 

the ordinary folding nr rtlsapiMurlng I sal by adding a 
living room, for use liv tini to a small aimrtaient The 
device la Installed In various private homes and apart 
ments on tho Parilh ( oast 


Hints in Varnish Making 

T RANSPARENT VHmIshes or lacqnera are readily 
mnde by dissolving gum entsil or gum dammar lu 
the proper solvents However, It Is not generally 
known that the solubility of gum copal in alcohol Is 
greatly Increased hy first melting the gum IL loses 
about twenty |ht cent water by this Iren Uncut and 
changes Its proiiertlos In fact It ls<comes much more 
soluble In turpeulliie It sliniild Is melted at aa low 
a temperature os possible or black specks will appear 
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Pouring iJretnrally refined mrtai Into the ingot mold Tapping the mrtal fro* the bane of n bUet furnace Charging a Becaemer eonrerter with hot pig. 


Safety in Travel as Affected by the Steel Rail 

The Problem of Producing a Rail Which Will Stand Up Under Heavy Modern Traffic 


S O fur IM the mechanical or mululiil side f the 
|ir blcni la chic mud (hen la no hIukIc element 
U|ail wUh.li (he. KUfi'ti of rallrcaid travel depends eo 
gnstlv us It does up< n tile at col rail Also It la cer 
tain tbut then la m alnale tkment which la subjected 
to Hinh I mini liintoiiiit lu Ite dally (unite or that 
la lulled u|sm to cnduit auch railed and dcstriullve 
HtOMHPfl uh thin luiiortaul member Furthermore It la 
certain tliHt Ihe ink Iminnud upon the Mil hna at 
leant d nliled dui Ilia the puat two decndiH Not only 
niuat It am aa a tnu plain aurface to locilti heavy 
and swiftly uicvlnt. loud* liut It muat ait an a con 
Hnu uh brldgi carrjliig theae I wda from tie to tie and 
ofltll laenuHC tf Inequalities cf tb< ruidhcd Hiiiiport 
lnfc llu name lnuda ever distances miaaured between 
several Ilea Ihe aleel rail la subjected to veil re C»u» 
prowl on In the bright of the aummir woatliei and 
rqnull) aevert tinalon durluK the cold of winter It la 
uxinieecl to I mdlnK L» luting anel shearing Rtreww » In 
iviry eones.liable dlioctlon mid ef conntnntlv varying 
am iniila and them stresses freiiuenllv occur with rapid 
nieralena h Inn Ih It Is auljectesl to linmmerlug 

III wa rri iu pewrly Imlnucid la motive* which ul no 
coll fur u utv high quality of material 

lu the curly diva of railroading win u aieeebi were 
liwer and weights upon Individual wheels were lot 
one half wbut they ace today It wan possible to uno 
a te Ugh and ductile rail which p maensed aiitncleiit liarel 
■uaa lo aland ling services without being ernahed Ij the 
truffle Of Inti ycara howewr the welfchta of <nalues 
and cars have (.one up by leap* and bound* and con 
timjI runeoualj with this lucrcaau has been a great In 
ereimnt in the aitmgi speed both of jmswigci and 
frdkhl train* The earlier and comparative Ij aoft rail* 
fulled lu atuud up under Ihtac loads and the compos! 
lion sum changed ho ns lo Include a larger percentage 
of exertion glilog a correnpeiudltig lucre use in tile luird 
nea* With tlila advantage came the disadvantage of 


lncresiaed brittleness and while the high carbon rail 
is longer battens] down under the heavier traffic It 
became more subject to breakage 



Kail head split by the cold rolling and 
wedging action of heavy concentrated 
wheel loads. 


It lu the imrpose of the preaent article to gtie a 
conch used sketch of the present methods of rail maim 
fuctun aa generally followed In tbla country and to 
pilnt lit the linen nlong which improvement U being 
sought and in aome antes realized 
Iu the manufacture of the steel fmm which rolls arts 
rolled llu re are two principal iirtcissm first the re¬ 
duction of Ihe ore In the blast furnace noeond the 
conversion of the molten Iron Into slei 1 ilthir In the 
Hesse mer convertor or lu the open hearth furnace The 
raw materials of manufacture consist of Iron ore coke 
and limestone In proportion of two peunda of ore to 
one pound of coke and one third of a pound tf lime¬ 


stone The ore Is reduced In the blast furnace a huge 
steel shell brick lined which varies from TB to BO 
feet In height The materials are loaded Into bins 
back of the blast furnace* from which they are drawn 
off Into skip hoists and by them carried to the top of 
the furnace Here the contents are discharged Into a 
cone shaped hopper from which they dance nd Into a sec¬ 
ond hopper lmmodUtely below It with space between 
forming a chamber on the principle of the air lock By 
this arrangement the eacaiie of gases from the furnace 
la prevented When the lower hopper la opened by low¬ 
ering Its tune the materials fall evenly over the top 
of a charge already In the furnace kiom the top of 
the furnace the gases are coudueted by a large steel 
pipe to a set of four or five hot blast stoves filled with 
fire brick where they are ignited and serve to raise 
the brick to a high temperature The air blast for 
the blast furnace la passed through the heated stoves, 
and the air aa thus hooted to a temperature of 1.000 
to 1400 deg Fnhr In e unductod through tuyeres into 
the bottom of the blast furnace About ono third of 
the gas pi educed la required to heat the stoves and the 
remaining two thirds Is used either as ftiel under the 
boilers to generate steam or aa In the case of the Gary 
Steel Works used dlreetlv In largo tan engines At 
the Gary work* the power so generated Is used In tho 
nil mills merchant mills, bridge works and mills for 
rolling steel sheets 

When once a blast furnace haa been started It la 
maintained day and night In continuous operation The 
temperature ranges from about BOO deg feahr at the 
top of the furuaco lo 2600 or 2,800 degrees at the base 
The molten Iron and slag collect at the IsHtom of the 
furnace from which they are cast Into ladles mounted 
upon trucks each of tho ladles being capable of holding 
ui much as 00 ton* of hot metal The lad lbs are drawn 
In trains of five or oU to the mixers—large iron re¬ 
ceptacles capable of holding from 400 to 600 tons of 



Pouring a heat at staal from a Bess eme r converter late the ladle. 
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cutting the finished rail intc 

until tlie prtqter percentage 
for the particular grade of i 
been reached Ihe mitnl 


eont pis Iron of commerce From this point on the 
prana* 1* one of converting the cut Iron Into steel of 
the required composition and quality 

Hitherto, steel for ralla bu been known either at* 
Bessemer or oiien hearth, tbeoe two being tho main 
procensa employed In the production of eteel In nuch 
large quontitle* a* are required for ateel rail*. Dur 
lug the post few yean however thanka to the enter 
prim of the T nlted Btmtm Steel Corporation It bu 
become poealble to produce rail ateel In commercUl 
quantities by the use of the electric furnace—a sub 
)ect to which fuller reference will be made later In the 
present article 

The famous Bessemer converter 1* a barrel duped 
wrought Iron or ateel treset lined with refractory mate 
rial* and carried on trunnion* through which an air 
blast Is conveyed to the bottom of the convertor which 
It enter* through some two hundred separate half Inch 
air hole* The converter 1* swung over In the direction 
of the ladle* of hot metal and charged with about Ilf 
teen torn. The air blast Is turned on and 11 1* then 
swung Into the vertical position A* the air rushes 
up through the molten mass, the oxygen combines with 
the carbon silicon manganese etc In tbe Iron rats 


pbosphtrns In addition to is hm using ev 
lumimny nt this works iwt h iwrtlcular a 
Ingot treatment 


parattvoly soft metal so soft In tact that It rosy bo 
cut with a pocket knife It Is necessary to combine 
with It elctmnts tluit will produce the requisite de¬ 
gree of bardnetw to resist the crushing and abnudvu so 
tton to which the rail Is subjected Tho most available 
substance* for the purpose are carbon and manganese 
about one half of one per cent of the former and one 
per cent of the latter, being tho proportions generally 
employed 

The converter la then swung over on Its trunnions 
and It* charge U emptied Into a fifteen ton ladle and 
at the as mo time a certain amount of molten spie 


grtrisen la poured Into tbe ladle with the Iron the pro¬ 
portion being such as to Introduce Into the metal the 
proper amount of carbon and manganese for the quality 
of steel rail that 1* to be made The hot metal Is then 
drawn off from the bottom of tbe ladle Into a series 


Section through a fifteen ton electric furnace 


Jeeted to tho fierce heat of burning gasis will* b enter 
at one end of the furnace i*uw over Hie ihurgi and 
leave through flues at the other end Inn time to 
time samples are taken from tho furnace end tested 
rhe ultimate object of thl* treatment Is the same as 
that of the air blast In the Bonsemei cons trier and 


although the oiwratlon consumes 
pusseeana tbe advantage that by 
grade* of metnl not suitable for i 
can be utilised rhe lmpuritle* 
tbe metal and the various alloy 


remote thi pit 
urn ace blooms then go 

six posses In tb< 
lib b enter pass through tb 

hurgv and the brand mark 

m time to number Indlcnt 

ind tested < rlgtnal Ingot, 

e same as bed and nllowei 

trier and to Ibe straights 


.1 i ^ 


























































AMERICAN' 
































































SCIENTIFIC AMERICAN 




A Safety Parachute for Airmen 

A l,HO STEVKVH of Mew York city baa Invented 
• a novel comimot wifely aeroplane parachute. F 
1L lew him! Arthur Ixipbam with lta aid lwre made 
all teld a mire of leniw Into apace front bridge*, bnttd 
luge speeding aeroplanes, exploding Iwl luma and the 
like without mlHhap 

Aa aliown In onr Illustration, the pnrncbute la rolled 
up Into n tuck worn on the a viator a aboutdera like a 
knapsack Jt la wrapjied In a Mpiare )deee of doth 



he 4* Inna * s rt a a ls ttnr tt* m 

aatoty In sa rn fr lan ag J j ; „ 


That auch pnrnchntea are no 
aialnat acddinta whlih may 
by tho harrowing exiiertrnre of 
antb at tlio Aeronautical Nik let. 
at Oakwood Uclghta, Ntntea laland With the Ntevena 
pack upon hla buck, La plaint wna to drop a mile from 
a Wright biplane piloted by II 11 llrown At a height 
of a tow hundred f« t—three hundred, according to aomo 
spectators- luatcad of the prumlaed mile, lxipham slid 
from hla mat and ahot down The parachute did not 
opeu, probably became* the drop wan too abort. For 
tuuately for latpluiin, he landed without Injury on the 
marehy aalt meadow tluta near I'rince'a Bay He waa 
buried up to hla armplta In mud uud had to b< dug out 

Orer 9100,000 In Prim Honey for a Safe 
Aeroplane 

A rrOnniNll to la Katun, the Union for Safety In 
Aeroplauea of I*nrla la to hold a contest In order 
to recom|a*nae the tmeutura of apparatus which will 
bring an Important contribution to the aecurity of 


FI rat parachute drop ever made from i 
Cipt Barry dropping from Antony Juans' 


Ba4 Uffcft aa a PnMrrattr* of M2& 


Nght ag snob lg detrimanta] to the uiaasnaHon at aflk 
hxa ffk 3 been known, hot which of Oh rtya mUy 
did tho talochlaf baa only now bwn dftcRnliwd, whan 
It to found that tha red r*y» are fengflctel, white thaw 
toward the rloiet aide of the njsctrwtt oauaod the adlk 
to “turn.** Pure, fraah milk placed In aa unoolored 
glaaa bottle In tha foil mmDght, and atari Used had 
paateurtnd milk, placed also la unentered bottlea In 
tha game place win found at the «od of the daj to be ' 
completely gpoiled and uaflt for consumption. 

Absolutely no difference could bo detected between 
the ordinary “fresh" milk and that which had been 
sterilised—both were equally bad. Bat If era un 
sterilised milk Is placed In a red bottle or In a bottle 
wrapped In red paper in the full sunlight It keeps per¬ 
fectly good for ten boors. In Holland modi care 
Is bring expended on delivering pore milk to the public. 
The “fresh milk" Is brought around by the milkmen 
In targe, covered, brass vessels placed on small hand¬ 
cart*. On these same hand-carts are open holders to 
contain the bottles of pasteurised or sterilised milk, 
which costs rsther more, but to which rnsny people 
give the preference, as It Is considered more hygienic: 
Mow, however, that experiments have proved how easily 
even this pure, sterilised product “turns" by the influ¬ 
ence of the light. It may soon be expected that orery 
dairy will adopt red bottlea. Until a sufficient quan¬ 
tity of such shall have been manufactured, the bottiss 
will be wrapped In red paper 

The Electrical Btfanulatlow of Piut 
Growth 

T IIE question of Increasing the growth of plants by 
applying electricity in various ways la one which 
Is being discussed at present One of the principal 
workers In this direction In France Is Lieut Hasty, and 
he Is now engaged In making some very Interesting 
experiments upon the growth of crops. Tha excel lent 
results which he obtained have attracted the attention 
■>r the Agriculture Department and the minister Is 
now having the matter taken up from a edentUo 
standpoint Lieut Baaty la now proceeding In hla ex¬ 
periments, upon the basis that the atmosphere la an 
Inexhaustible source of electricity, and on the other 
hand physiologists assert that the electrical effect 
servos to hasten and also regularise tha circulation of 
liquids in the capillary tubas, such aa those of plants. 
If wo cause electricity to act on the stalks or roots of 
a plant, the circulation of sap Is stimulated and mada 
more regular, so thst the growth of the plsnt Is more 
rapid and the assimilation better carried out, hence 
the production from the plant will be more abundant. 
This Idea seems to be borne out by an actual Increase 
In the amount of crops which the author finds. Ho 
collects atmospheric electricity by small lightning rods 
which consist of simple Iron rods ending In a non- 
rusting |mint. For vegetable gardens, the rods should 


and other cereals, hemp and the like, tbs : 
have (V feet height The diameters ant from 
Inch, and the rods are driven In the ground tor 
Inches, according to tha length of the roots of tha plants. 
It la found thst the action Is exerted on a radius on the 
surface of the ground equal to tha height of the 
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Safety in Travel 

More glowing tribute 
cannot be paid the ac¬ 
curacy of the modem 
watch than this—in all 
the complexity and im¬ 
mensity of railroad traf¬ 
fic hardly a single life is 
imperilled, or a dollar 
lost, because of imper¬ 
fect timekeeping Re¬ 
membering then that the 


l^amilton^atcK 

k-J •' Tit KtnJntui Ttmtkttftr tj Ammca ’ 

is carried by over one-half (56%) of the railroad men on American railroads 
where Official Time Inspection is maintained, it is only fair to assert that the 
Hamilton Watch has played no small nor uncertain part in ridding travel of one 
of its greatest dangers—danger arising from inaccuracy of time. 


Trains arc dispatched on 
“hair-line” schedules by Hamilton time—because 
Hamilton time is “travel safe.” 

Hamilton Watches are made in correct sizes for 
men and women and sold by jewelers everywhere. 


Movements only are $12.25 and upward. Com¬ 
plete watches, certain sizes, are $38 50 to $150.00. 
Ask your jeweler about them, also about fit¬ 
ting your present watch case with a Hamilton 
movement. 


KVfV/i “TUo illustrates and describes the various Hamilton models and is a 

rr TTUS JUT irus 1 imtSKVeper ^ we u worth lf you lh ,„ kln(I of buyin K a fine watch 

HAMILTON WATCH COMPANY Dept A LANCASTER, PENNSYLVANIA 


The Ten Greatest Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph 
Yet the inventions of our own time are as epoch-mak¬ 
ing and as dramatic as these 

Perhaps because we have become accustomed to the 
use of the old machines and discoveries, perhaps be¬ 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how 8timng and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
ltB first public flights, only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds? 


Why should we not pass in review the new industries 
created by men who are still living, men whose names 
will go down into history with those of Watt, Morse, 
McCormick and Howe? 

That was the underlying idea of the November Maga¬ 
zine Number of the Scientific American We knew 
that the “ten greatest inventions of our time” vias a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 
field of modern invention. 

Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against die other, and 
to determine in our own minds which ten had contrib¬ 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re¬ 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con¬ 
sider that it was hard to arrive at a definite conclusion 
The upshot of our own dunking has been to leave to 
our readers the decision 


What Are the Ten Greatest 7 Inventions of Our lime, and Why ? 

For the Three best articles on the subject, we offer in the order of merit, Three cash prizes: 

First Prise: 918000 for the beet article 
Se c o n d Prize: SlOOOO for the a econd best article 
Third Prize: 98000 for the third beet article 

On another page in this issue will be found the rules that will govern the contest 
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The MARK 
Cold Drawn 
Steel Pipe 

UNIONS 

wid not leak and they are tkgrmrSMtd to yrreref rest and canariaa. 

I hi M^rk Union 11 cold drawn from box annealed open hearth 
ited, in three parti male and female ends and hex coupling 
nut It u wholly new and exceedingly important to pipe u»en 

Hardened Meet irat oppoling 
hxid toft brats cuiluon insure! a 
tight joint 

I hreads have tame Bnggt stand¬ 
ard taper as pipe, iniunng leak-tight 
threads. 

There can be No Blow Hole*, 
sand holes or ocher defects in unions 
■ old drawn from high grade rtlltd 

ihfl 

Mark Gold Drawn Steel Un¬ 
ions expand and contract tame as 
pipe Malleable cast unions expand 
slower than pipe, stretch and stay 
stretched After taking up this slack 
a few times the limit it reached, and 
a new union must be put on 

Thu cannot happen with Mark 
Cold Drawn Steel Unions. They 


Most Unions are only leak- 
tifht when they are “frown" 
onto the pipe by nut 

And when they are once rutted 
they can be removed only by a 
thread-teanng force, if at all 

Mark Cold Drawn Steel Un¬ 
ions do not rust at all, because they 
are SHERAR'JlZED—a new pro- 
cett that both coats and alloys the 
steel with zinc. 

A union is a little thing, but a de¬ 
fective or weak union often means a 
big expense, sometimes serious loss, 
occasionally accidents 


MARK COLD DRAWN STEEL UNIONS 

withstand Unprecedented Pressures 

equal in all diametersi cannot leak at seat or threads, are flawless, abso¬ 
lutely uniform and interchangeable, and they will not rust or corrode 
Sixes yj Inch to 3 Inch pipe—Price list for the asking If yuu have 
■ rouble with leaky unions, any where, write us explaining conditions and sue of pipe 

MARK MFG. CO., 1903 Dempster St, Evanston, I1L 


There’s 
only 
one 

OilPull 

—Rumely, 

LaPorte 

’ a 'HE perfection reached in the Oil Pull tractor 
I has given it such prominence in the field of 
oil-buming tractors that, unconsciously, per¬ 
haps. the term "OilPull" has been applied to any 
oil-fuel tractor But there’* only one OilPull— 
Rumely, LaPorte. 

-The name “OitPuIT is ngtoeied m the U 3. Patent 

OSes, ll belongs exclusively to the Rumely Vector 

-None but the Rumely OilPull bums cheep homes— and 

hotter erode ads oil fAt iho 

“ ‘ m feature of the OdPufi—made 
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RUMELY PRODUCTS GO. 


Kluge!taub, of MinaenpoHs, Minn., 
nor of a— half to William Wrismaa at the j 
same piano, has patented a deviee for (top¬ 
ping leaks in boats which Includes a bouamg 
‘ te to the outer hoe at the hull of a; 
to stop the leak and adjustable to 
more or leas at the surface of said 
The housing Is 
tie in securing t 
it desired. The patent is No. 1,000,- 
177 

A Namber ot Trele-MgasHag Patents.— 

Andrew J Allard, of Riehmcmd, Vs-, as- 
third to T F Green and one 
third to David R- Craaoy, 

■soured patent., Nos. 1,-1 
000,308, 1,000,400, 1,000,401. 1,000,402, 
1,000,403, 1,060,400, for electric signaling 
and controlling means, also patent No 


—Pfeetval H. Truman, of Rvanrtoo, DL, 
lone A Bpwy i nfaun Company, 
patent, No- 1,000,087, for a 



MUNN fr COMPANY 

J «1 BROADWAY, NIW YORK 
BnmtoOf6m.aAFStmto.WaWlgpX.RC 


A Novelty In Baseball Gloves.—Charles 
M King of Washington, DC, 

A G Hpalding and Bros., has patented a I 
baseball glove and mitt. No 1,000,000, 
i has a flexible palm and a back pop-1 
tion and suitable padding, and the palm 
portion Is provided with a plurality of per- I 
fermions and a remfonnng layer of flexible 
material is eeournd upon the back of tbe| 
palm portion 

lilting Won-oat Car Wheels—Edwin 
E Slick, of Pittsburgh, has secured patent 
No 1 03.1,072 for a method of u tlUtlng I 
worn-out ear wheels in which the wheel is 
heated and the web la thinned by rolling I 
and forcing the displaced metal radially 
nutuard Into the tread and flanged to re¬ 
shape the flange and tread and simultan¬ 
eously increase the diameter of the wheel 
A aether Noe-ragOaMa Bottle —In a 
patent. No 1,065,696. to Herbert V At¬ 
kina Now York nity. aesignor of one third 
to Edwin Dumliki and John Wagmann 
each, is shown a non-reflllabie bottle oom- 
pnsing a white glass vessel and a piece of 
material sensitive to white light and se¬ 
cured to the vessel so that it will lie pro¬ 
tected by the contents of the artiste from 
the white light Such strip will be affeotod 
by the light passing through the vessel but 
uot be affected by the light passing 
through the oontents of the vs seal, and the 
strip is so located that it will be protected 
on one side by the contents of the vessel 
in the other side by the label 
Collapsible Fire Kxllaftoshar.—In 
patent, No 1,067,638, John & Gamine ter 
of Akron, O , shows a Are ex ti nguish e r in 
which there is a ooHapstble tube similar 
to an ordinary paint tube and filled with a 
fire extinguishing agent. It h*» a noxxie at 
one end, while at its other and it has a hand 
roller of Urge diameter upon which the 
tube may be wound up and oollapeed to 
put premure upon the contents and to 
squirt them from the nocaie. 

A Nerd Feed-prod act Package.—An 
npreserved food product which would be 
injuriously contaminated by contact with 
lbe air Is encased over its entire surface 
with a covering of tinfoil coated with paraf¬ 
fin on the Inside next to the food and forms 
the subject of patent. No 1,067,552, to 
Alexander J Howell Of Syracuse, N Y 
The original application for the pataot was 
filed January 3rd, 1905. 

Batter Packages Ip tike Per., Rest-—In 
the far East, India, far lactone* it is re»: 


and the tin is openedvthc hum* defoefad*, 
ates rapidly, and it has keen 
butter might be packed fa to 
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several grades? 

fifcrtare five 4-ounce bottles. Each is 
filled with a different grade of Gargoyle 
MoblioiL 



The grades all differ in 
thickness, or “body." 

These oils meet the most 
severe tests that have ever 
been exacted from automo¬ 
bile lubricating oils. In sheer 
lubricating quality they stand 
alone 

But that, of itself, is not 
sufficient. 

To properly reach the many 
friction pomts the oil's “body" 
must be suited to yourfeed system. 

To make this condition 
plainer, a homely illustration 
may be taken from the sew¬ 
ing room: 

/fTfi 4 ?i 

A fine thread is often too 
light for the wear required. 
A heavy thread is often too 
thick to pass through the eye 
of the needle. 


Neither meets requirements 

So it is with automobile lu¬ 
bricating oil. 

Quality equal, the hcaviest- 
boaied oil will prove the most 
durable But to be of service 
it must be able to properly 
pass through your lubricating 
system. 

The conditions to be met 
are complex. The problem 
is serious 

Motors differ. 

Feed systems differ 

Before the oil which best 
combines durability with 
ability to meet the feed re¬ 
quirements of your car can 
be determined, the construc¬ 
tion of your motor must be 
known and carefully con¬ 
sidered 

We have undertaken this 
problem with the thorough¬ 
ness that has established our 


standing in the general lubri¬ 
cating field. 

Every year we analyze the 
motor-construction of each of 
the season's models. Guided 
by this analysis and by prac¬ 
tical experience we determine 
the correct grade of Gargoyle 
Mobiloil for each make of 
car 

Our findings we list in a 
lubricating chart, printed m 
part on this page. 

The oil specified for your 
car in this chart is the scien- 
nfically-correct grade for your 
motor 

The superior efficiency of 
these oils has been thoroughly 
proven by practical tests 

If you use oil of lower lubri¬ 
cating, qmahty, or of less-correct 
“body" than that specified for 
your car , loss of power , unnec¬ 
essary friction , and ultimate 
serious damage must result 


A word about ourselves 
Lubrication with us is both 
a business and a profession. 

Throughout the world the 
lubricating counsel of the 
Vacuum Oil Company is 
sought by engineers who must 
meet the most rigid efficiency 
standards 

Our clientele includes thou¬ 
sands of manufacturing plants 
—located in practically every 
civilized country 

We supply the floating 
armaments of the world’s 
leading naval powers 

We supply the aeroplane 
fleets of the leading military 
powers 


Outnde of the home field! 
we supply over seventy foreign 
automobile manufacturers. 


The lubricating chart on- 
this page represents our pro¬ 
fessional advice 

We suggest that you note 
down* the grade specified for 
your car 

In buying Gargoyle Mobil- 
oil from dealers it is safest to 
order either a full barrel, half¬ 
barrel or a sealed five-gallon 
or one-gallon can 

Make certain that you see 
the name and our red Gar¬ 
goyle on the container. 

A booklet, containing our 
complete lubricating chart, to¬ 
gether with points on lubrica¬ 
tion, wdl be mailed you on 
request 


The various grades, refined 
and filtered to remove free 
carbon, are 

Gargoyle Mobiloil “A" 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “D" 
Gargoyle Mobilod “E” 
Gargoyle Mobiloil “Arctic” 


ftmltd cam, in half-barrels and barrel* 

Att art brooded with the Cargaytt, 
mluck u oar mart tf I 


1 hey can be secured from all reliable 
Rarates, automobile supply stores, and 
others who supply lubricants 


VACUUM OIL CO., 

Rochester, l 1 S A 

BRANLHhS, 

Detroit iiovmn New York 

Chicago PHiLADFLfHiA Inpianapolu 

DutrtbuttHR M arckousei tm the Principal 
n/ttj §J the nverf i 


A guide to correct Automobile lubrication 

la tbs schedule, tbs lstter opposite the car indicate, the grade of Gargoyle Mobiloil that .hould he iwcd For example, “A ‘ mean, “Gargoyle Mobiloil A ' "Are " 
means "Gargoyle Mobiloil Arctic ” For all electric .cluck. u,c Gargoyle Mobiloil A The recommendation, cover both pleasure and commercial ichicle, utilrw otherwise noted 



cans 






Mobiloil 

A type tf motor 
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otaerjfopjfl^ 


The same dependable soap with 
an added convenience. The top 
furnishes a holding surface that 
makes the stick as easy of ma¬ 
nipulation when its last avail¬ 
able fraction is left as when it 
is entirely new. 

And from first shave to last, you 
will have that abundant, creamy, 
soothing lather that has always distinguished 
Williams’ Shaving Soaps. 

Four forms of the same good quality: 


William* 1 Shaving Stick (la th«Hioaad-oorar 1 
William* Holder-Top Shaving Stick 
William*’ Shaving Powderike Hia*o4-coror 
William*' Shaving Cranm (inTabooi 


__ sg&ae 

=a ?,5 §§yi§ 



Ointment* an mid and trott which tube*, 
butter in derired qua*title* might b* «t- 
| pressed from time to time. Because of the 
volatile fatty acids in the batter, Kiting* of 
lead or copper would be objectionable and 
the tube* would likely have to be made of 
pure tin Doubtksa* la carrying out thla 
mode of packing and (hipping considerable 
invention would be requited in developing 
the package into the beet form to conveni¬ 
ently nerve the deaoribed purpose. 



I* cut off aud tmbjeoted to a drop teat. 
Thu tup of the lugot, because of idpa and 
Hpgregatlun, in prcaumably of poorer qual- 
lly tbnu the rent of the rail* from that 
Ingot, and the drop teat 1* made from thla 
npiwr auction The acceptance or rejec¬ 
tion of any given beat depend* npon thla 
and other texts, which vary according to 
the particular xpedfleatlon* under which 
the mil Is being rolled. 

Tile subject of the cause of rail failare 
is one of the most Important metallurgi¬ 
cal quexttoUH 111 the whole Held of engi¬ 
neering. formerly It was beUeved that 
most rail fractures were due to pipe car¬ 
ried over into the rail from the ingot. 
To-dny It Is rerognlued that there are 
other causes, some Inherent In the rail, 
more external, which account for moot of 
the failures Many split heads which 
were former 1} *upiio«ed to be due 
to pipe nro now believed to result 
from the wedging and splitting action 
of the heavy concentrated wheel loads 
of modem inUIlc The writer was shown 


Do not pay for unnecessary 
“form work." Your roof, walls, 
floor* and Nam can all be made 
of fireproof concrete, using artis¬ 
tic curved construction when you 
wish, without requiring a stick of 
expensive form work 

Ask your builder if he knows 
about 


the new form of expanded metal 
for concrete reinforcing and gen¬ 
eral fireproofing Tell him to figure 
on using it in your workj it will 
enable him to make a big cut in 
his estimate of the total cost 
Knowing about detail, of construction 
■«vent many a dollar to a man intending to 
build, when you know, younclf, you 


Soldering and Brazing 

for needy ell metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement We 
quote a few of the more important articles, as follows 


Full Inalrocllmu /or Memkng or Waiting Cm! 
lion, |m bath bruog nUn and ham 

SdNlflc Mm Sappl—I No. 1711— 
firaitOf Coal /ran an J <M*r Matafa, ga 
dauged namcUau for the whole opaamra, ad 
framola*. 

SckatWc Arawkaa IwpkraaN Ha. 1S44— 

Al umi ni u m SnlJwt, g w* mnl lacmxdae m ara 
wbm alum w** alaoal * an* thrag m th* am. 

BdaStfk Arawfraa ImlaiN N*. 1444— 

Soldering and Selde ri n g Pmi raiaa , pa broad 
aaaaral raforma a o n . ra J rnra a *M i^ra^|n<4a M lar a 

SdaaUfk Arawkaa Ha. 1*47— 

Soma Soldering Appltmxaa, Am cobra tba blow. 
PH* ami lira haaaca • thaw norni forma. 

Sdratlfk Arawkaa hmatamari No. 14S1— 

Soldering «/ MeluU aad PragaraOan af Solden 
yro* many fenaaia* for aoftaaJ brad rakiwaaad 

StUaORe Arawkaa twyl-ral Ran. 1(14, 
1(22. lUScoataraaawiraof thraa artklra oa 
Soldm. comma tha ran nag, at aokkra for 
all mcula No 1628 coamka lorraala* aod 
laarucuou lor eeldering ahuuMmm 


MUNN & CO., Inc., 361 Broadway. New York Cky 
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Good Bearing Metal 



AMERICAN BRONZE CO. 


VEEDER 

Counters 


conveners, aim tup pramn or remiing ih 
hm follows 

The phosphorus Is removed In the be sir 
electric furnace. In much the same mnn 
ner hh It now Is In the basic open hearth 
furnace—by the noe of lime and ax Ido of 
Iron The resulting slag containing the 
phoaiihorua Is tapped off, and a new nlHg 
of homed lime and floor spur Is formed 
When the slug la molten, coke dust la 
added, and the resultant carbide of cal 




If the Side of Your Factory 
Were a Great Door 

You could swing it open and gam perhaps a 
solid hour of extra daylight What would 
that be worth to you—in reduced lighting 
bills alone, to say nothing of the increased 
efficiency of your employees? 

You can get 19 to 36 per cent extra daylight 
by simply painting your ceilings and walls with 

RICE’S 

MILL WHITE 

The Kellogg Toasted Corn Flake Company write us: 
“We should judge that we are getting about 50% more 
light than was obtained before Rice's Mill White was 
applied ” 

Rice’s Mill White gives a smooth, glossy, tile-like 
surface, firm, yet elastic enough to withstand the jar of 
heavy machinery It won’t flake or scale, like a cold 
water paint It can be washed like enamel It is the 
most economical of all interior factory paints, 2 coats 
equal 3 of ordinary lead and oil It stays white longer 
than any other gloss patnt 

The Original “Mill White” Paint 

Rice’s Mill White was the original “Mill White ’’ 
It made the reputation of the name. The special proc¬ 
ess by which it is made cannot be used by any other 
paint manufacturer 

Rice’s Mill White is sold direct from our factory, in 
barrels containing sufficient paint to cover 20,000 square 
feet, one coat. If you have that area or more of 
ceiling and wall space to cover, 

Write for Booklet and Sample Board 

Ask for a copy of our booklet, rices cranouth ' 
“More Light ” Write today A tnugll , nd e | nilic ^ 

U. S. GUTTA PERCHA Will* Become* * port of 

_ the cement to which it U 

PAINT CO. applied One coat mfficient, 

_ unlem a glow » detired 

Make* the bat pouiblc 
Hn&PrSnt' nimicv pnmer on iiwide concrete 

=,■ » DUDLEY >nd back for a aecond coat 

L-W STREET cf Rice's Mill White 

«Lr Pnnrr, rlnng a tfle-llka en- 

«yaus!“'> t && -t aincl finish at no more a 
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Travel 

In 

Comfort 


end this tMMM* mBst be to** 
H«* «ff * to* to# «■**» %0*e 
t*o tWM toto 4aat ptew* to to* 
n»r wife MMoo te 4 wwerhft 


When you travel, be comfortable as well as safe. 

The tracks and trains of the Pennsylvania Railroad 
are built for safety and comfort. 

The roadbed is rock-ballasted and evenly graded; and 
the rails are solid steel. The cars, both Pullmans 
and coaches, are all-steel, heavy and easy riding. 
The through express trains have parlor, smoking 
or club cars with moveable easy chairs, and a la 
carte dining service that is unexcelled. All sleep¬ 
ing cars are the last word in appointments; the 
coaches are cheerful, commodious and restful. 
Limited trains like the Broadway Limited between 
New York and Chicago, the 24-Hour St Louis, 
The Pennsylvania Limited, Congressional Limited, 
and Manhattan Limited have Pullman observation 
cars on the rear with moveable arm-chairs and 
large windows, as well as an open platform, for view¬ 
ing the passing scenery. Up-to-date libra¬ 
ries, current periodicals, daily papers, and 1 Lfa w 
courteous attendants are features of the 
Limited train service. | i A 

Pennsylvania Railroad service enjoys , 
the reputation of being distinctive- 
ly high grade, as safe as skill M 'j 

and precaution can make it, __ , 

and com- _ 

fortable. * 




* OMtfnuKft* at 


cotnldoed tractor ml (tow in ton to* 
* dtstrlbutton of weigh* to to* 
resells la ptowtag laMttw proper 
distribution when ton Joad la strung oat 
ob trtltan Is toe rear Mowiag however 
la the lob requiring the create* power 
and these other advantages tuny euttr be 
regarded aa of lens importance than the 
wearing of the greatest e*ctomcy to plow 
Ing alone 

the grtat problem of side draft brings 
out some peculiar comblna rices. There 
ha* been a persistent effort on toe part 
if designers to build a tractor with one 
drive wheel thns placing the power 
directly ahead of the plow One of these 
which never reached the market had a 
drive wheel at the right and rear sup 
porting the weight upon one front wheel 
at the right band side and a roar wheel 
at the left Unfortunately the dlstrlbu 
tlou of weight woa not properly osculated 
end the rig earned the nickname Tumble- 
bug before It ever had a chance to plow 
a furrow 

A MHnrwbat mors su c cessf u l appHeaH n 
of the t ne-whool Idea eras made with the 
traction wheel In front A long trlangulai 
frame supported at the roar by two steer 



disadvantages of the email tractor and In 
addition do not enjoy the advantages of 
tout design and workmanship It la not 
dtmoult to make a tractor that will ran 


PENNSYLVANIA RAILROAD 
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IUNN Jfc COMPANY, foe I gaging the clutch ho that the tractor wllj 

Jmm J6I Dnxhmr Nw» Yek 1 more forward at any apeed from 1 to A 
mllm nu hour 

_ _ . i * . Two belt | hi Net a are prorlded one run 

IVlaglC&l Appvatui nil* nt from TOO to JOOO revolutlonx per 
minute and the other from ten to fort} 
H T1 ^ revolutions per minute This of course 
simplifies the pioblom of supplying the 
' imlltjn for dlfteient machines further 
than this a special shaft with the uni 
vernal Joint at either end la furnished so 
- be direct connected 




MAYARI 

means a natural alloy 

CHROME NICKEL STEEL 

MAYARI RAILS 
OPEN-HEARTH and BESSEMER 

are manufactured from MAYARI ORE 
contain Nickel and Chromium, and are 
very low m Phosphorus. From ore- 
bank to drop-test, MAYARI RAILS 
are manufactured and tested by our 
own expert metallurgists and engineers. 

MAYARI CHROME NICKEL RAILS 
add SAFETY to 
LONG WEARING QUALITIES 

write 

The Pennsylvania Steel Co. 
Maryland Steel Co. 

Morris Building Philadelphia, Pa. 


} Trp£WRITERS.. 

m 


• . ... v. t 




solved in such a machine dot way li 
should not prove extremely naaful If can 
I* taken to perfect It 
Some Interesting French Machines. 
The automobile lawn mower la a Cam 11 
lai right on large estates and In on) 
parks. Several years ago a leading Amarl 
can manufacturer put out a gaaollne mow 
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The GRAFLEX make* 

better photography pos¬ 
sible by eliminating the 
uncertainties. Focusing 
scale and “ finder" are 
done away with. With 
a GRAFLEX you see 
the image full sue of 
finished picture, up to 
the instant of exposure 
right side up. You know 
to a certainty that the 
picture is in focus, with¬ 
out having to guess the 
distance between the 
camera and subject. 

The GRAFLEX Focal 
Plane Shutter works at 
any speed from "time'' 
to l-1000fh of a second 


FOLMER ft SCHWING 
DIVISION 


*boreb underneath the truss Tbs n 
tendon rime nestled tor soft erarod ate 
shown In the Illustration so the groun d , 
■t the rear the smooth Whe el s etoos be 
lng used for road wort The trsctlon 
wheel* ste slot* together In front etl 
dently for the iiurpuae of allowing them 
to go between two rows, while the ootsUle 
wbelli straddle them 
The Optimistic Small Manftetnrer 
t rom these Instances it seems that a 
great deal of at (cut ion la being paid by 


no great commercial success baa been 
ucblew-d la not to lie taken as dlscourag 
lug The foremost companies with repo 
tatlous built up on larger tractors are 
alow to rink their reputations behind 
something which way not prove a good 
form Investment e\en though mechanic 
ally reliable The smaller manufacturers 
slid the inventors are more optimistic and 



“Ittv; " 




bring eg|x.nded niion this one prol lem 
than <n nny other farm machine of the 
in wot day If a Mrnall tractor con he 
I till! It Is «i tain to be bnllt within the 
near future j 

What la acquired of the Small Tractor 
Ihi small tract r must do all that a 
big traitor can <1 In stationary w rk it 



mffM 

ProdenSriteD 

I Pto^SaGarai* am 

Jggxss* I 

DHl 

I SUItor c 

I i assgspai ^ 

mssss^m I 

IbgsP* I 


load long* r than u horse can and bccanse 
It Is Insensible It la more apt to be over 
loaded It will not stand as great an 
emergency load ns the horse jet It must 
got out of the rhiuc diOcnmea The de¬ 
signer must provide an ezeawt of power 
for ennrgendes and yet In some way dls 
courage its constant use. 

It Is a hard problem and one which baa 
so far resisted solution with one onlrenal 
tvpe If the solution Is to come It will 
undoubtedly come In two ways drat the 
work of even the email farm will be 
divided Into gIsuwh and specially adapted 
machine s provided for each alias of work, 
second It will finally be rsoogaUmd that 
tho tractor calls for a oomptete reorganl 
■athin of the farm As the cost of farm 
o)s. rations Increases the tmoeselty tor cot 
ting costs will very probably result In a 
general Increase In the rise of farm units 
sod the continued sway of a tractor of 

and on which will liruvtda continuous em 
pkijment for the hundreds of alert trmo- 


Safety Cenetnetiee a t tttinkisL— 
Frank Bnmn of Bnektwm W> Yth, U 
•amndpatsnt No* mMf *oo«k 


ThaiJktttntion irefers to tho artt glo 
ATeJophpoe TransmitterWkhtjot 

onr Issue of May 244Mnge 468* 
A guard a substituted for tho mouth- 

piece, making « practically tmpomt- 
We to trao tout speech if die bps coo* 
tact writ the guard* n»d the-risk of 

is therefore altnumstedT Tb« trans¬ 
fer t» thetnvenooa of Mr. Fefin 
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BEST 

for the Manfactarer 


notim with the lower notion rowdily do- 
teeboHe from the upper ssedm* sod nor- 
mwlh hetd together by eulubie mean* 
The upper notion u provided with w platol- 
Uy of Welle through which smokestack! 
end stal rnur a earned by the lower notion 
project In ewe of accident the lower no¬ 
tion may be dropped from the upper no- 
don eo the latter can rorve an a Ufa raft 

The Government Document Office 


pubhoadona each week it must have an 
up-to-date equipment and all obtainable 
labor savin* devices The Superintendent 
of Documents August Do oath who hae 
charge of the distribution and sales of the 
publlo documents issued by the varous 
departments at Washington u proud of 
the equipment by which bis force of one 
hundred or more employees are ahU to 
handle the tremendous output of his office 
But while this equipment includes auto 
matin mail saekrrs envilope sealers and 
addressing machine* the actual wrapping 
is performed by band It w said that Sam¬ 
uel B Donnelly the Public Printer hae 
sought far and near for a suitable practical 
wrapping machine and has made many 
trips in inspect and investigate proposed 
automalH apparatus which promise to do 
the work but ha* not yet found a machine 
which possesses the flexibility of strut ture 
and operation to enable it to function 
satisfactorily in wrapping and sealing 
pamphlets and other publication* varying 
in sue and thiaknrsa A machine which 
would meet Uh demands of the Superin¬ 
tendent of Dorummts would it is thought 
suffice for any publishing-house and the 
field should bo an attractive one for invent 
or* especially Uiom experknood in the 
wrapping maehino art 

Industrial Alcohol 

I N the manufacture of Industrial alcohol 
the aim ha* been to And a Cheap raw 
material and ti Increase thi jleld bj liu 
proved method* of mashing and fermen 
tat Ion Maslilug to the |rjc e of sac 
chartfylng the starch} material lnt< fer 
mental)le sugars maltose aud dextrin 
The mash to nt w tormented h\ mi an* if 
least the inxyun of which split malt nee 
Into dextrine aud then Into alcohol and 
carbonic atld gas Theoretically one 
pound of starch sh mid }leld OUT pound 
or lid fluid ounces if alcohol In piac 
tlce this yield to ueiar obtained but fall* 




maltose , 

It may be remarked here that the com 
plnx starch molecule 1* gradually broken 
up Into dextrin malto-dextrln and maltoM 
by the action of (ho malt enxym Iherc 
fore U will n t di to sterilise the ills 
tutor ■ mash by I Utng as this would de 
stroj the malt unarm on which the ills 
tutor depends for bto dextrin In rondo u 
But In the nnsterlUsed mash the yeast . 
moat carry tn a straggle for existence 
with a mnllltude of wild yeaatx and bac 
teHa which set up u nde s irabl e ferment* 
thomi of their own 

There are aa many varied** or nee* 
of yeast as there sre vartetto* of apfdee 
While Luther Burbank has give* the 
world new varieties of fruit* of all Uwk 
end by aktllful bceedta* bee grsetlj 

ptaefcs, mycologlet* have deoe tomllar 
week with yeut. The «t* of the die- 


Mi i,m n s StkelBoats Can t Si n h 
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m) hj Mann 4 rn- lnoomnuu Ctrarta* Altai 
Frederick i nnrerM g —i n h MmftMrjr «n4 Tr 


irenmld In Unlteil Stair* and I 
Mexico, Cutai and raiumu 


Tli* IdMHfle Aiwku PsbbcstioM 


Muan & Co., Inc , 361 Broadway, Now York 


The purimse of thin journal In to record accurately, 
simply, and Inti rmtlnvUl, the trorhl s progress in ttHen- 
tiflr knowledge and industrial achievement 

The Problem of the Small Tractor 

M ODEBN niiiilllluns damu ml I he mu- of n lilg 
K<t, faster, ami more economical unit for 
fnrm work That 1 b why the tractor turn anno 
to tuk<> the plnce of (he home nut how Mu ahull we 


men of small business. Tliere la the grcntesl hiimmi 
Interest. then. In a tractor of the alio that will flt 
the Hinullir furuiH (lie farm* that an ii(x rated with 
from four lo elitlil horses. The small tmelor iib under 
atood by (he public In one that will fit Into the eon 
dltlouK whirl' not mer el* or eight Iioi-mcs at muMt 
are used to do all the ftmn work 

The fnrimr oiiJoih a great measure of lmle|ieitdoiiee. 
He Ib reimnled ub the lust defender of ludlvIdunllBui 
Nelthir hi nor the uvenige iierBon lookn kindly mam 
any etolullol) Hint will rob him of IiIb present status, 
f’uhlli hi utInn ut Ib In faior of retaining the nuiull 
farm und preventing the i neronihuunt of tin IiIk 
farm and of cnpltullntlc control The ipicBtlon, then In 
of iltul human Interest nn in whether the tractor shall 
he reduced In h|» In take (he exact place of the Ilona, 
or whether In roH|B>nao to an I'conotnlc demand It 
shall grow as large hb Hie natural limitations will allow 
It In the old story—whether or not (ho Instinct of self 
preservation shall ileld to the modern corporate Idea 
of preservation through onmnlxnlImi (lie division of 
labor and the methods possible imlv when men work 
together In larger groups. 

It Is prolailile that the small tractor pulling two or 
three plows, will some ilnv In wldeli adopted A great 
man} more mi u can raise $1IKMI lo gl JIM) to huv a 
Ntunll machliu (linn gl (too to $tl 000 In huy n lilg one 
Tlie ninrkil fur a sinnll tractor once the mechanical 
and economic dlfllcull les an brought down to an Hi I tac¬ 
tile niliilmpm, Is mormous Sales will naturally he 
easier and the iHck of n snllsfactor) system of agrl 
cultural credit nut) operate to curtail the sales of the 
larger ysivvir mill*, even when' Itnanclal Interest awl 
good business Judgment would prompt the buying of 
lurger equlpmi nt 

The (]iicstlun of how large H tractor can grow In size 
Is a mm rtntly setlleil already h> lufli xlble agronomic 
conditions. The weight Ihnt can ls> cmicintrated lu a 
comiHiot, mobile isiwer plant Is llmlteil hv thi furt that 
the Will of I he llehls must bear (he burden and still 
raise crops The railway cun Increase the elite of Its 
engine* safely by putting on heaili r rails Tim soil 
how cut will siipiNirt only a given weight without In 
Jure lo Its physical eondlllou And again there In an 
engineering prohliiu, that of moving a heaiy mum 
eoenonilcnlli whin the soli him been softened hy rains. 
Moremer eoiumuullleM lime built roads and Israionent 
bridges to siistiiln only wliut have appeared to lie the 
hern list true (urn (lull are now feasible, and in the years 
lo conn a liriini ton tractor will probably be the lnrg 
est Hint can prnall 

It Is loo carle to stale what will he the Anal outcome 
In Ihe opening of new connlrles, li Is nafn to say that 
irncmrs will ls> built as Inrge ns untnnil limitations 
will is mill l\i tinie eien seen liislimees of the com 
blnnlliiii of seieml lurgi irnelors ahead of a single 
huge plow nlm> built up or units In order to accom 
Irtish greater results with the saving of one or more 
plow lilt u In view of Ihe present great commercial suc¬ 
cesses and the treml of agricultural economies, It Is 
reasonable to assume Hut a tractor of medium size, 


handling four to tlx plows, will be lu greatest demand, 
and will do the bulk of the work for large farm* and 
firming communities. It Is equally evident that la 
countless case* there will be a field for the small trac¬ 
tor even though Its cost and operating axpeusm are 
projmrl tonally higher than for the larger machines. 
Finally, many special adaptations of the small tractor 
wilt be made to accomplish certain functions where 
the margin of proflt Is largo enough to overcome a 
natural Increase lu complexity and cost 

However a revolution Is Is king place lu the also and 
management of the farm With every census die num 
tier of non resident farm owners Is Increased. Further¬ 
more omitting the suburban truck jiafob, the farm la 
growing larger, even lu prosperous agricultural Htatea, 
The lurger enterprises attract a higher caliber of 
proprietor und manager, and as lu all business, the 
tipi- of organization prevails that allows the exercise 
of the highest Intelligence and mechanical power aa op¬ 
posed lo mere manual lulxir It Is hard for the aver 
age iierson to see that the Individual small proprietor Is 
losing ground Vet the whole tendency Is toward cen 
trnllzullim 

There Is a deeierooted and commendable feeling that 
the solution of our soil fertility problems detieods upon 
Ihe working of the land in small units, aa In the older 
nations of Furope Small farms, hand methods and 
Intense personal Interest In the soil, do tend to conserve 
this fertility Yet tlie large enterprise In which brains 
and mechanical power play the controlling part, save 
men from physical drudgery Horn In America men 
arc now far too valuable to he used lu fnrnlshlug power 
to till the soil Men are too eimtly to he used In hold 
lug Imck evolution And It la lo lie hoped that the time 
In far distant when the struggle for existence In 
America will no chaapen human labor that the mere 
consen Htlon of Hie soil will count at least as much 
ns (hi uplift of tlie Individual 

\fler nil Ihe soil Is not the only resource to be con 
seried Mi need mm uow In all our Industries to 
take the pnslucts of the will, thu mine und the forest, 
and maki them more valuable liy the expenditure of 
Increasing skill anil lnlsvr In factories. Tlie mere pro¬ 
duction of raw material Is not u mntter so mueh for 
the exercise of skill as for the use of i|iuint)ty methods, 
resulting lu cheais-r costs. The shaping of materials 
for eonsumfdloii is a mntter of skill for which we uow 
poy last sums annually to foreign countries—liuluuclng 
the hill with Increasing drafts upon our natural re¬ 
source*. The laborers we release from the Noll can 
all dud legitimate employment In anolhir phase of um 


The Japanese and the American Navies 

I T Is n mailer of particular Inusirtaneo at the 
present Juncture. In view of (be recent crisis, that 
Ihe people of American should take serious stock of 
Jnimnose naval rieielopiuiiit The nuvy of the I nlted 
stutes Is still Incomparably superior to that of Japan, 
hut its superiority Is nry largely dependent upon ships 
liullt during what Is known ns tho “pre-dreaduought" 
era, and which are ihcrefon lu n state of e\er increas¬ 
ing olisolescence The future cannot be guaranteed by 
n pretsiaderanoo of milts which, whatever their merits 
when they Were built are now wholly outclHSNwL Tho 
Punama Canal while it will add to the mobility of 
the American fleet ImrcoseH Its responsibilities The 
cauul affords the naiy a shorter route to the mdfle. 
Imt It also adds to the dangers that the United .States 
may run In (he raclflc Four yrara ago M Hartori 
Kato, one of the best Informed of Japanese publicists, 
wrote In un English nnvnl periodical 'Whether al 
lowed or disallowed Jujmd's Insistent aspiration Is to 
he mistress of the litclAc.” It will be wise to bear 
the policy in mind when considering tlie facts which 
may be regarded either as the outcome of It or as 
contributing lowurd it. 

On another |mgo In this Issue a comparison of the 
American and Japanese fleets will he found. The 
l nlted Htules has thirteen dreadnoughts built and 
building to Japan's twelve. The difference In tonnage, 
such ns It Is, Is slightly In fiver of Japan In gun 
1 lower tlie Japanese are 18 per cent better off than we, 
although they have one dreadmmght lesw 
There Is lu these facts no cause fur jiante Japan 
has still, at the outside, only fly e completed dread 
noughts to (be eight of the 1 nlted States, and, taking 
Into consideration the more rapid rate of construction 
In this country, there Is ho good reason why the pro- 
lsirtlon should be altered, 11 Is, however, perfectly 
clear that the naval superiority of America over Japan 
cannot be maintained by laying down one hattimbtp a 
year From 1011 onward Japan turn laid down or 
ordered eight dreadnoughts to the four of the United 
states, and number funr liattle-crulsers, beeddra minor 
craft are proiided for In the now Jnpsueup programme. 
Mhen Admiral TaJcarube was placing the new pro¬ 
gramme before the Isywer House of the Jarensre diet, 
lie declared that It had been prepared with an «ys to 
ihe 21 battleships which “a certain Power” might he 


able to oppose to It. *I%ta woo, of core *, a direct itfL 
erance to Um United States, alpee no European power 
u In i MstHisi to risk tile dhmatefa of so nur abhw 
to so distant a station. It must have beoome p srfec t lr 
obvious to every man who ska mines the situation that 
a provision of one battleship a year will not cttOee 
to maintain the position of the United States among 
the naval power* at the world. Between 1001 aa* 
1007, a period of seven years, 20 armored ship* were 
launched for the United States fleet. In the five an* 
a half succeeding yean only ten have been launched. 
No nation can expect to maintain Its position In fees 
of such facts as these With the advent of the dread¬ 
nought, costing more to build and to keep np thaw 
ships of earlier types, some dlmlnoUou In numbers was 
to lie looked for, but tliere la no nation that has reduced 
Its rate of construction to such aa extent as tbe United 
Htatos At the end of tbe pro-dreadnought era the 
l nlted States wan easily second to (Irent Britain der¬ 
ma ny has now usurped tbnt position, and If the present 
rate of comparative progress Is allowed to continue. It 
will not be long before the rise of Japan compels 
America to take a still lower iwsltlon In tbe scale 

Reaearrh on Leproay 

work of Prof Raoul Pictet of Geneva (Hwit- 

1 'zerland) on tlie use of liquefied carbon dioxide 
as a specific for leprosy, has lately been discussed 
In the newspapers. Wholesale cures are claimed for 
It In Hawaii, lictet’s “discovery" Is a method of cau¬ 
terisation, but whether more effective than other long 
used methods nlnug the same lines remains to be seen 
( ntfl recently, leprosy had not been produced lu 
animals fur purposes of exjierimental study , und It la 
barely four years since the germ was first Isolated at 
tlie Louisiana Leper House Tile Work of Duval and 
f'onret In Ihe laboratories of Pathology and Bacteri 
ology at Tulane University (New Orleans) lias given 
a new and sure foundnlluu for future Invesllgullou of 
this disease 

They have established that leprosy cannot be given 
to nuy animal by a single Injection of Its germs, re¬ 
peated inject Ions are necessary In order to make tho 
body sensitive This Is doubtless true of human be¬ 
ings, and explains tlie relative lnfrequencv of lepruay 
even shell lsrsons hare lived among leis-rs for some 
time 

This Is In agreement with a long lino of new theories 
regarding Ilia modus operand! of Infection Typhoid 
germs fake two weeks to make the body sensitive 
enough to give Ihe disease a start. During this yieriod 
of liimlmtloli millions of germs may lie produced In 
the course of forty-eight hours, hut tho disease Is not 
prisluccd until tho body reads. Iu leprosy It would 
seem that Hie germs are repeatedly killed off by tho 
body 

Duval says that “to produce the disease experimen¬ 
tally, It seems necessary to giro (he animal rciiented 
Injections of largo numbers of leprosy badm at given 
Intervals for a period of months.” Ills research shown 
that an Injection of first four million aud Inter of tour 
billion Imcllll were given before tbe disease "took.” 
F,ven after the first Injection of four million badlll and 
for nearly two weeks after tbe Injection of the culture 
containing four billion “there was no evidence of either 
localized or general infection.” Tbe animal first ln- 
feded with leprosy was a monkey (Mat-nous rhesus), 
the Initial injection being given October. 1010 It was 
not until the following March that he was recognized 
as afflicted with a disease having all tbe clinical char¬ 
acteristics of “human leprosy,” and death did not ensmv 
until December 

Counting the Wave* of the 8e» 

M ANY rolsmologUt* believe that certain types 
of microset emu, those of a period of say from 
four to seven seconds, are due to tbe pound 
lug of ocean waves on the seashore. In order to teat 
this Idea more folly tbe International Salmnologlcal 
Association, in 1909 , voted 1,000 marks to be used by 
Its committee on mleroiiaUnjs in constructing an In¬ 
strument for regteterlng ocean waves. This “unda- 
gruph,” aa It la called, ha* new been built, and la 
described by Dr Otto Kioto lo the Bmttetiu of thrrftrds- 
mciogical Society of Astedoa. Tbe original undagraph 
was set up In 1BIJ at Tynemouth, England, on the 
North See, but a locution more exposed to (be full 
fores of ocean waves baa now been found at Cbabucto, 
outside tbe harbor of Halifax, It It At open Iron 
pipe extends into tbe son with It* mouth below tbe low¬ 
est stage of tbe Hde or wav* trough The other end 
of the pipe la on land, and b so Arranged that, with 
each Incoming Wave, the watzr rises, compresses tbe 
air above It, and bulges a diaphragm, which actnatea 
an electrical recording apporutm The period of the 
waves Is thus registered, but there b not, aa yet, any 
arrangement tor regftttflsg their ampRtude. Thg nr 
eordtog apparatus will be tadaiMt Ip * lighthouse, and 
um records obtained wlft b. emepuad vrith there 
a Bosch seismograph at Ottawa; , „ t 
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^-ygtMrt^b now Jfaawbt^ the 

Milt* and frasn Btoekhoim to Gotten!**. Th* 
tmm Kao wfll noth* wp from a ptaftt to bo tent 
Vf t% *¥»*■»«* amr tte town of MoteJa, and tee tte 
D oW w pi port energy win bo pqrahaasd t>y the govm- 
msttt from n U*s ssntral *1*000 oo tte tinr Lagan. 
TteGottecburg line wfll be rappIM chiefly bom tba 
g rrt s m—t t ’ s plant at TrolUtattan. Uter the Use from 
GWbaBjmrg to Malmfl will also be atestrified Tte cost 
of tte Hae* *t present under oomridmOon wfll be nearly 

ti bhibiIm^iii linn, tmuCoraer 
tioa* and loeotn oti vss will eost approximately <20,0004)00 
004 Ite atw MMiOiac *toUon wiD eort in the neighbor- 
hood of *10,000,000." 

Ceatrat Stnttei Imatnat—It hi eetimoted *w 

investment in the cantral ft* tins indue try Is eapitaliaed 

to-day at about *3 ,£00,000,000 and that tb* earning* 
am apparently eattmated around *380,000,000. Quot¬ 
ing bum the report of Mr T„ O Martin, editor of the 
report of the Committee on Program before the 1912 
oooTention of the National Glee trio Light Amoeiation, 
“There ean be no great maetneae to there estimates, as 
the (woeral oencus of the eentral atationa will not 
be takan until nest year, and the last United Staten 
report la that of 1907 ’* It is apparently estimated by 
those who ought to know that the central station inoomo 
is somewhere around MOO,000,000 The BUdricol World 
in its imue of January 4th, 1913, gave the following data 
on the electrical industry 

Value of aieotrical apparatus made >350,000,000 
Electric railway earnings 636,000,000 

Cantral station earnings 450,000,000 

Telephone minings 360,000,000 

Telegraph earning! 85,000,000 

Isolated plant service 128,000,000 

Miscellaneous eleotrie serviae 125.000.000 

Making a grand total of approximately *2,120,000,000 
The Naples Subway —According to further details 
wMeh have appeared aa to the construction of the 
metropolitan electric road for the city of Naplee, the 
franchise for this line was granted last January and 
it will be built partly aa a surface traction road and 
part In subway, according to the plana now In prepara¬ 
tion by the Franco-Italian oompany, the organisers of 
the enterprise. The length of the line is to be about 
live mflea, and it will have fifteen station* In some places 
the read Will run at quite a depth underground, this 
being near forty feet in some eases, so that it is intended 
to put in oleotrio elevator* at there potato. The whole 
of the line will be hud in double track standard gauge, 
with a minimum radius of curves of 330 feet In the 
surface line and 130 feat in the subway The greatest 
distance between stations is 1,880 feet For operating 
the electric road there is used a third rail of 76 pounds 
per yard and it oarriea 1,000 volts direct current for 
the motors. Each train is made up of three oars, at 
least at the first period of operating, with a motor car 
fitted for second-class passengers at each end and a 
trader for fint-olaas in the middle, and the train will 
be controlled from either of the end compartments 
on the multiple-unit control system Four 50 horse¬ 
power electric motors form the outfit of the motor 
car and the standard speed is under 15 miles an hour 
F t p* M ae Telephony In MIsea.—A German electrical 
engineer, O DohbeUteln, la responsible for the state- 
meat that a telephone system ean be made to work 
from the Interior of a mine to the surfaoe of the ground 
by simply connecting one side of the telephones to 
the various metal part* sueh as oom pressed air dr water 
pipes, eeJhles, nils and the like, while the other tide ti 
eannsetod to earth, hi spite of the fact that all the 
pitting, ete, ti of course already In eoonecticm with 
the earth. It appear* that a system of the kind ti now 
in use In the Carollnlengluck mine near Bochum 
The expense of putting In telephone* on this plan ti 
of courts reduced to a minimum from the abseooe of 
hay wire*, so that quite an advantage it had. A battery 
supply** 12 volts ti all that to needed to aapply the 
earrect far the microphone, using an tndoetioo coil 
In the secondary drmtt. An ordinary t el eph one ti 
mad as ti* re ceiver Aa electric bafl cannot naturally 
ba t)p*d an this system la order to give tigmati, aa only 
Nsptem current* can be carried. However, a method 
aw he appltid in the shape of a raono-taJepbcoe relay 
■Mb a* fa used on tb* Mercadfar apparatus. This 
Msttotet* a atrial disk whieh vibrate* whan emrreat 
‘«c*ms fattena august. *&4 tit* tftmfcfa *dri» a fight 
MM aa to to mate an. eteetito oontari in a suitable 

H * a ideal hattwy rirotet to ring a befi, 
astibe madt la ihtiww by the telephone 
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w u n equ ip ped biplogiaal expedition organised by the 
UniTsttiQr of thp PbSippiosa and tits Philippine Bureau 
of Brieoe* toft Manfl* oo April flth, under the leadership 
of Prof Griffin, for Taytay Bay, on the northeastara 
coast of tits itiand of Palawan. It *u plumed to 
spend two months In aa entirely unexplored region. 

Tarthqaakm and tiainfaB —An apparent relationship 
between tbs frequency of earthquakes at Tokyo and the 
amount of rainfall and snowfall In northwestern Japan 
tea been pointed out by Prof Omori, who does not, how¬ 
ever, attempt to explain it. The periods whoa earth¬ 
quakes am Infrequent (but savers) coincide in a striking 
manner with those when rainfall ti defloiont at Niigata 
and Akita, while the periods of frequent (hut not vio¬ 
lent) shocks coincide with excessive rainfall at those 

Product!** af Argeu firem Hydrogen.—At a lecture 
delivered on June 1st at the Chemical Institute in 
Rome, Sir WUiiam Ramsay announced that he had 
obtained argon by the action of cathode raya upon 
hydrorsu in a vacuum bulb with aluminium electrode*. 
The anode was covered with a thin layer of sulphur 
A somewhat similar experiment in which selenium was 
used in place of sulphur gave krypton in place of argon 
Hir William Ramsay does not oonsider the results of 
those experiments as final, but ti awaiting further 

Dr. Mawsan ti now in more or less regular com¬ 
munication with the world by wireless uJvgrnphy no 
the station, established by his expedition at Macquarie 
Island For nearly a year after his arrival in Antarctica 
the sureties outfit set up at his base, in Adolie Land, 
failed to work properly owing to troubles with the 
gasoline motor that waa intended to nm the dynamo, 
and the repeated ovrethrow of the antenna masts by 
severe storms. A recent wireless message states that 
he and his companion* are beguiling their time, during 
their present involuntary sojourn in the South, by 
publishing a newspaper named the AtMu BlUxari. 
In the middle of May their hut was already nearly 
snoWfid up, and penguin* and seals had disappeared 
shortly before the bay became frozen over 

Antarctic Explorers la Loadoa.—Commander E R. 
G R. Evans, II.N, C.B , told the story of the Heott 
expedition at Albert Hail on May 21st. before an im¬ 
mense audience comprising the fellow* of the Royal 
Geographical Society and their friend*. Lord Curzon 
preaided. Tho addreoi, a* publtihed in the London 
Tims*, include* several intereating details not previouHly 
made public Captain John K Davis, commander 
of the “Aurora,” the ship of Dr Mawson's Antarctic 
expedition, rnoently visited London to report the progress 
of the expedition and to endeavor to obtain part of the 
money that ti necessary to oover the extra season'* 
work in the Antarctic. Mawaon and his Little party 
are now sending daily weather report* by wireless 
from A delie Land to Australia. 

The SckrOdsr-Strau Expedition —The precarious 
situation of this expedition to Spiubergon was fully 
reported in the Boraimrio Aucjuoam of April 1th, 
1013, page 313 From subsequent press report* it 
appears that the Norwegian relief expedition under 
Capt Staxrnd soeoeeded in reaching Trourenbeig Bay, 
in northern Spitsbergen, where HohrWer-Wtran*’* ship 
was frosen np all winter Moat of the German party, 
after the attempt to prooeed overland to Advent Bay, 
had returned to the ship, but Dctruer* and Moeeer 
were reported drowned. Eberhardt had been froaon 
to death. Stave had died of ill nose, Rfidigor the oceano¬ 
grapher, had been severely frost-bitten and had lost a 
foot, and no tiding* bad been received from Lieut. 
8ohr0der4Jtrani and hti time companions, who em¬ 
barked on a riadge expedition last autumn 

A Good Mas la Natasa.—Long-winded German names 
are something of a trial to the world at large, bat the 
Goman* themaatvs* appear to have found the remedy 
In 1909 aa international aeronautical exposition was 
organised at Frankfort-oo-the-Main. Its full name 
in Gsrmaa was “Internationale Laftanhiffahrt-Aosstel- 
tusg ” After being abbreviated to “1 L. Athis ulti¬ 
mately bseams “Ha,’’ and aa the “IU” the exposition 
has rinee bees imlwvmlly known In Dko manner 
the “Aflgamrin* tmftfahrteeug-Auartenung” held last 
year in Berlin was known as the “Ala," and now we 
bear of the “Danum," wfctob, to the busy man, to a 
happy substitnte for “Deutsche Auamhoa fttr den 
matbematteefian oul mtiurwtisromhaftilohen Unter- 
riekt."' “Jmnk,"- wfatok sQnlfles Internationale matte- 
mattoche T TxterrVkte gnauntorion and “Datsoh," a 
eondasalation of Deuteehe Aoasehnm fttr teehalaehe 
flehntet Of atwraa, tUa method of syncopation tea Its 
fimitei tine* many combinations of initials are uapro- 
nounossbls, Wkfls'otW* might be too groteeqne to be 
pstotehk 0a tte otter band, it seems likely that In 
futsre tte Saaas of msay expositions, aoetetias, and 
tte Bte w* be Mtentely attested with rstesoos to 
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iary to the navy. Capt. Chamber*' apparatus has been 
des ert bad and Illustrated in the column* of the Hciemtipic 
Ambkioan 

Coastoraetiaf the Cyetemk Artlsn of Air -In a patent. 
No 1,060,273, Chester B Molotl of Yonker*, N Y.haa 
patented an aeronautiaal apparatus wliiuli has supporting 
and eon trolling surfaces with propelling means whose 
axil to parallel to the line of flight Some of the surfaces 
extend radially from the said axis and adjacent to the 
propelling means so a* to resist the cyclonic notion of the 
air act in motion thereby, and means are provided for 
adjusting some of the radial surfaces substantially around 

thrv udft. 

System ef Aeroplane Cantral —A patent No 1 058 - 
422, is issued to Bdson F Gallaudnt ef Norwich, 
Conn in which the main supporting wing siirfiums of 
an aeroplane are provided with auxiliary surfaces 
which are mounted forward and aft at or near the tip* 
of the wing Rurfaeo*. and these auxiliary surfaces are 
actuated differentially to change the relative areas of 
the front and rear sections of the wing surfaces by 
projecting the auxiliary surfaces either forwardly be¬ 
yond the entering edge or baekwardly lieyond the 
trailing edge of the wing surfaoe 

Antarctic Coal —According to Prof D W Edgeworth 
David, of the University of 8yiiney, Australia, tho de¬ 
posit* of ooal discovered liy the Bhacknlton and Scott 
expeditions in tho Antarctic will perhaps prove to be one 
of the largest unworkod ooal field* in the world Wild of 
the Shoekolton expedition, discovered seven seams of 
ooal outcropping in a great < lift face of saudHtone and 
shale. The thickness of these seams Inclusive of a few 
olay bands, was 7 feel Specimen* chopped out by Wild 
with hi* ion ax have bw n anai> iscd at Sydney and *how 
the ooal to be of workable quality Heott’* geologists 
traoed this field for a distance of 650 inihs ixti tiding 
northward from tho head of th« Heard more Glacier 

Balancing Devices for Aeroplanes —In a patent, No 
1,058,712, to Ashley C Bennett of Minneapolis Minn , 
assignor of one half to Halph D Wilcox of Minneapolis, 
to shown in eonneotion with the lifting phinii of an aero¬ 
plane, lalanclng planes arrangid at the out! r ends or the 
lifting plane and in pain, one in advance of tho other, and 
arranged to bo projeotid ultimately laterally beyond 
tho lifting piano, tlie forward ones or the balancing planes 
having depressing effect ami ihe rear balancing plane* 
having an elevating effect ami these balancing pionra are 
eonneoted with each other, bo that when one wit of bal¬ 
ancing plane* is operated the nthi r w t will lie actuated 
•too 

The French Chamber recently voted a credit which is 
to be used for adding to I ho apparatus of the HI Cyr 
Aerotn-hnie Institute, near I’nriB this PHtahliHhmcnt 
forming part of the University The committee decided 
that tho amount should lio used for eoustruellug a dyna¬ 
mometric balance of large size for mounting upon the 
oleotrio ear which runs upon the track in the grounds for 
testing aeroplane surface*, so an to allow an entire aero¬ 
plane to be used upon I ho oar In llin second place, the 
round building and its experimental track is to he Hltid 
with aa elec trio-motor apparatus placed upon a ctnlrai 
pivot so aa to rotate objects around the track m order to 
■tudy the resistance of the air, such ns model* of surface* 
or belioes By means of tho clentnn outfit variations of 
speed eon be easily made A large air blast opimraius is 
•too to be lostalhd for testing small models in a fixed 
position in a strong air current wlm.li • nn run as high as 
90 miles ma hour Tho first two apparatus will I* in¬ 
stalled so as to be at work during the coming visit of the 
Henate aviation commission 

Tte Aeroplane Industry In Germany - The Urrhntr 
TageUatt given the following rftumA of the situation of 
aeroplane manufacture in Germany and from this it 
appears that matter* are far from being in a flourishing 
oondition, at least from a financial standpoint. At pres¬ 
ent there are thirty-five aereplam construction work* 
not counting amateur construction Imf in tune nut of 
ten eases tba orders come from the government and only 
go to two or three leading firms. In fact, the pilot officer* 
an only trained to use two or throe systems of aeroplanes, 
and It to not considered practical in time of war to ass 
too many kind* of flyers. On the other hand, it waa 
hoped that an extensive market would ho secured by the 
proposed founding of aeroplane posts in the colonies, but 
this promise to not likely to be fulfilled at present. The 
oonstroolon also expected muoh from tho national avi¬ 
ation fundi and the recently demanded credit* for aero¬ 
plane work, bat it appears that the distribution of the 
funds rained their hopes, at least In part A few of the 
hatting factories still continue to absorb the orders for 
asm planes. Tte journal oondudes that in its enmemble, 
at toast, tte situation of tb* German aeroplane Industry 
to in imslW state. 



Fbt linger transformer of ten thousand horse-power for ship propulsion lutallod on the Vulcan-Wsrke’s tenting koor with steam turbine and Ptttlnger brake. 
Hu inaart show* the rotor of a tea thousand horse-power hydraulic transformer far marina service. 

Tests on a 10,000 Horse-power Fottinger Transformer 

Hydraulic Gear for Marine Turbines 

By Dr. Alfred Gradenwitz 


I T will he remembered that the Flit tinner transformer 
In an hydraullcal tnmunlmdnn unr Intended to trana 
mlt loada up to the highest Ugurca from a motor nhaft 
to another nhaft coaxial with the former It can lie 
dealgned for an equal number of turna of both shafts 
or for transformation Into lower or higher speeds, for 
the same or an opposite direction of rotation, and it 
thus constitutes a reversing gear which allows the 
driven abaft to be reversed while tbe driving abaft con 
tlnuea working ai before The principle of trans¬ 
mission can bn briefly dencrllied 


bine* and the propellers enables both to be driven at the 
speed which give* for each the highest economy 

Interesting tests were recently made on the tasting 
floor of the Hamburg turbine factory of tbe Vnlcan- 
Werke, which were Intended to demonstrate tbe suit¬ 
ability of the FOtUnger transformer for the very larg¬ 
est outputs. A reversible transformer of 7.HG0 horse¬ 
power normal output. Intended for the propulsion of 
a large transatlantic steamer of one of the big German 
shipping companies, was submitted to a continuous test 


of 14 days’ duration, at high loads (0.000 to 10.000 
home-power) Tbe arrangement of these testa waa as 

A steam turbine of tbo Curt is-A. H. <3-Vulcan sys¬ 
tem waa Installed on the testing floor, the primary of 
tbe transformer being coupled to the turbine. The 
secondary energy waa braked by a large hydrodyna 
mlcal Fdttlnger brake designed for a maximum output 
of 10,000 horse-power, the propeller throat being re¬ 
placed by an hydraullcal axial thrust so that the trans¬ 
former was actually operated tin- 


aa follows' A rotor mounted on 
the primary shaft la designed as 
a high grade centrifugal pump, 
lifting water which In tbe water 
wheels mounted on the second 
ary shaft, works under etmllsr 
conditions us In hydraulic tur¬ 
bines. My a skillful combination 
of these wheels, Dr Fdttlnger 
has produced a compact gearing 
of remarkable safely In opera 
tlon and satisfactory life, in con 
nectlon with which any losses due 
to by drody nautical transmission 
arc reduced to a minimum 
In View of these special feat 
11 res of I he Flit Unger transform 
cr and tbe advantages It shares 
with hII hydraullcal machines, it 
Is csiswlitll) adapted to serve as 
an Inti riucdiute gearing on board 
ship, bctwcui the steam turbine 
and the propeller It la well 
known thnt I be economical speed 
for marine steam turbines la 
much higher than ihnt desirable 
for the propellers driven by the 


der tbo mme conditions as It will 
eventually be In the veaeeL Be¬ 
tween the driving tnrtdne and 
the transformer on one band and 
the transformer and the brake 
on the other were Inserted tor¬ 
sion gages for determining tbe 
primary output and checking the 
secondary output aa Indicated by 
the brake. The normal output of 
tbe transformer corresponds to 
M0 revolutions per minute of the 
primary abaft and 100 revolu¬ 
tions per minute of the second¬ 
ary abaft ,. 

These testa have shown the of- 
fleloncy of the transfarmer to he 
up to 90 per cent The trans¬ 
former waa found to work with 
absolute smo o thness, without any 
vibration or note, reversals be¬ 
ing effected frith astounding 
rapidity and aafety The rimed 
of rotation of the turbine, aran 
faring Mvorbala, wut fapt, per- 
tMUwnlly within gfvso limits b? 
mwm <4 n fa&ffeni g preras*. 


turbines. The Interposition of 


It may bo a* wall la thta oaa- 


Jb* transformer between the tur- 


GsaeraJ view of a tea 



















The Japanese and American Navies Compared 

How Japan is Outstripping America 

By Percival Hislam 


A T I Mu moment the principal Japanese warships In 
service nre the battleship* “Hatsuma” and ‘AM" 
and ‘Kawnchl’ and "Hottsu.” The first two. though not 
dreadnoughts In the strict sense of the word, are cer¬ 
tainly entitled to rank as such. The "HalMuma" dis¬ 
place* 10.300 tons and carries four 12-Inch, twelve 10- 
tnch, and twelve 47Uich guns, whUe the “Akl” dls- 
places 10,800 tons and has eight 6-lnch In place of the 
4.7 Inch weapons. The other two ships are typical 
dreadnoughts, displacing 20,800 tons and carrying 
twelve 12-Inch guns apiece In addition to these ships 
the battle-cruiser **0010" has Just completed her trials 
after construction In Kngland by the Vickers firm. She 
Is a ship of 27,000 tous, with a designed speed of 27 
knots, and la armed with eight 14 Inch and sixteen fl¬ 
inch guns. The significance of the fact that Japan 
has a ship with 14 Inch guns completed several mouths 
before the New York" and "Texas 1 are due to be 
completed, ought not to be overlooked. 

Besides these ships, Japan has actually under con 
struct Ion the bottle-cruisers “Ha runs,” “HtyeT and 
“Klrlshima," and the battleship “Fuso." The first 
three are sister ships to the “Kongo-," and the “Fuso,” 
although her details have not been oAcUUy published. 
Is understood to have a displacement of 80,000 tons 
and to carry an armament of ten IB-inch gum. These 
tour ships are all building In Japan—a tact which Itself 
speaks volumes for the progress made hy that nation In 
recent yean. Hot one of the DattlsaUps or armored 
cruisers that took part In the campaign against Basel* 
leas than ten years ago was native-built, bnt since then 
Japanese yards have completed four battleships aver¬ 
aging 20,000 tons, and tour armored cruisers, of which 
two displace 13,780 tone and two 14£0<X It la true that 
a good deal of the material need la the construction 
of these ships was Imported, bat the percentage of 
Imported material has diminished aseriderably For 
the battleship “Baton**," completed In 1W0, 91 per 
cent of the material was Imported, but tor the “Ka- 
waehl,” completed In 1212, only 20 per eeot This 
mepM that Japan la rapidly becoming a sel f- c ont a i ned 
nation so far as naval construction la cunearatd. 

During the past tew weeks three more ba t tles hip * 
hare been ordered—aB In Japan. One Is to be built 
ui Yotofuha (dockyard), one by the MltunW sb l Com 


blytor*Boom. 

' e £ 4*oW touted that £m Ortgtoel scheme prepared 


i*M • fentfMmlw* ttuedgUrutoetaund 

j» , te* rtr t . n . JUM, however, weald have cost $270,- 


000,«», and the finances of tho country were not In 
s position to stand such an outlay, and It hud there¬ 
fore been decided to reduce the programme to 8 hat 
tleshlps, 4 battle-cruisers, 8 seont-crnlsera and 40 de¬ 
stroyer*. It was definitely stated that this did not 
Include the ships at present under construction, and 
that the total coat was estimated at $11X1,300,000 As 
a preliminary step toward the execution of this scheme 
It had been decided to lay down three battleships at 
once, and these are the sister ships to the ‘ Fuso," re¬ 
ferred to at the beginning of this paragraph. 

Beckoning as dreadnoughts the bnttleidiliM "Halnuma 
and “Akl," the present dreadnought strength of the 
Japanese navy Is five ships completed and seven nn 
der construction or on order The corresisuidlng totals 
for the United 8tales arc eight ships completed and 
five on order, giving a numerical superiority of 17 to 

12 In Savor of the United States. This Is admittedly 
backed up by a great advantage In “pre-dreadnought" 
ships, but them are quickly dropping out of tho scale 
of naval power, and no nation that looks a yard In 
front of Its own nose will be deluded Into plac¬ 
ing more reliance upon them than they are really 
worth. The future, so far as the eye can see It 
with any certainty, 1* with dreadnought*, and of 
dreadnoughts the United States has 13 ships bnllt 
and building to Japan's 12. 

Examining these totals more cloudy, the position la 
not so favorable as even this niggardly margin would 
Indicate, The following table gives the tonnage of the 

uarmi statu a. jafah 

Ships. Tons. Ships. Tana. 

2 Michigan* 32,000 2 Hatauma* 76,1(10 

2 Delawares 40,000 2 Kawacht* 41,000 

2 Florida# 43£fi0 4 Kongo# 110000 

2 Wyoming* 52.000 4 Fuaoa 120,000 

2 New Forks . 1*000 

2 Nerudas , ftQOQ 

13 Dreadnoughts *07,860 12 Dreadnought* 310,780 

Bo fir as tounufs la concerned—and tonnage la 
usually r eckoned aa sipimslng aghtiny power In one 
form eg another—the twelve Japanese dreadnoughts 
b ant lad buDdfam are therefore superior to the thlr 
teeu of the United States. In comparing gun-power 
Urn figures an naturally morn complicated, hut If the 
statsttuat, gmMfcrity accepted. Is right which credits 
Um Japan*** 1W dam with ton lfi'-toeh turn, the 


comparison es regards the dreadnought* tabulated above 
Is as follow* 



Among llie Jupunesn guns, the projectile of the 18- 
Inch weigh* MW) pounds, of the 14-lucli 1 400 pounds 
of the 12 Inch, 880 pounds of the 10-lmli, 800 imunda 
of the 0-luch, 100 |*ninds, and of the 4 7 Inch, 47 pounds. 
Meusnrlng gun powi r on the basis of one round fired 
from each gun. It will bo found that the Jaiwnese dreed 
noughts arc su|s-rlor lo the Amprkun lit 1711,040 jiound* 
of metal to 1B4JI80 pound* Measured hy the usual 
scale of dreanougbt comiwrlsoim, this ludleatcs a Japan 
eso Buiieriorlty In gnn power of 15 |ier cent. In iqiite of 
an Inferiority, small though It he, of 12 ships toll. 


What i* a Dendrologist 7 

D KNDROLOCMHT Is the namo applied to one 
who Is engaged In the study of tree botany 
or dendrology, which Is derived from the Cl reek 
words dendron, tree and logo*, discourse a trea 
(Ise on trees. Dendrology may thus ho defined aa 
a branch of botany that treats of trees, which properly 
Includes taxonomy, morphology, anatomy, physiology 
and ecology of tree species. While dendrology Is a 
division of botany, It Is far more specialised and In 
dudes a knowledge of plnut life, which Is seldom con 
stdered to be a part of systematic botany One who 
knows botany In a general way Is not necessarily a 
forester, bnt the dendrologist who has spectriM! In 
all phase* of the scientific knowledge of trees. Including 
■ stndy of the factors which Influence the life and 
growth of trees In their natural or adopted habitat, 
posseme* the requisite training of a forester A thor 
ough knowledge of the Ilf* history of trees formed the 
haris for all silvicultural operations which are nat 
nrally Included within the sphere of dendrnlogtoal 
studies. Um word dendrologist originated In Lngland 
In the s ev e n te e nth century, and was probably used lint 
by Evelyn In order to designate deflnltilv the expert 
•ogsp" 1 I* the study of tree botany and dendrology In 
order to designate the work Itself. 











Mining the Air wtth Beiloo* Torpedo** 

By Majer H. Baaaarmaa-PUUJpa 

T IIK delivery uf the “First Wilbur Wrlghl Memorial 
Lecture" ut the Royal Hulled Her*Ice lnNlltutlon by 
Mr Horace I Mr win, before the member* and mown 
of the Aeronautical Hoclety, remind* troth sailors and 
ho Idler* that it waa tbe great American Investigator, 
Indefatigable pioneer, and skilled countructor and avl 
iitor, who. In conjunction with hie brother Orville, first 
took flying out uf the dream* of fancy and made It a 
living fket It waa Inevitable that their peaceful con 
qurnt of the air should lead to 11a Immediate utilisation 
for lairpnaeH of war We uniat face lbe iKwntlilUty of 
freab method* of warfare xuperadded to tboae with 
which we arc already acquainted. How will Uteae 
utTect the attack of fortified places, more eepedally 
hcu iMirta und naval war harbors! 

In couMldering the problem of Injuring coast de¬ 
fame*, and araennla or storehouse* containing material 
for refitting war-veaaela, the tint question which oe- 
cura to the mind la the powdblllty of damage by bom 
Iwrdment and the ahortest range to which the at 
tacking h hipo can approach In order to use their guns 
with effect The necoud la the chance that may exist 
uf Inflicting blows on such nerve-centers of the defense 
a a, ou account of their affecting the control of the 
defenders artillery fire or bis supply of ammunition, 
It may bo Important to paralyse. If pondble, as a pre¬ 
liminary to a more general attack. 

Wo may Infer, from the experiences of the Russo- 
Japanese war and from the more recent sinking of mer 
chant vessels In Hinyrna harbor—the aftermath of mine- 
laying during the Turko-Itatlau and Turko-Ralkan wars 
'that until the sweepers and creepers of nn attacking 
fleet have thoroughly gone over the mine-field which 
will cover every coastal defense uf any Importance, 
the large ship* will have to move with extreme caution, 
and at great rink If they want to get within range of 
the enemy's defenses. The development of the steer¬ 
able automobile torpedo with its long range. Is another 
question to be considered by the hostile fleet, for the 
local torpedo flotilla, and the submarines by day and 
destroyers by night, will lie constantly on the lookout 
for the enemy's warships. Even as receutly as the 
Russo-Japnnese war the long range torpedo had not to 
be very seriously reckoned with, but now It has become 
a potent fnctor 

This being so, and since nn attacking fleet will have, 
daring the Initial nperatloua at any rate, to keep at a 
safe distance from properly equipped harbor defenses, 
there will be every reason for commanders to use the 
air as a mean* of first reconnottering, and secoudly 
endeavoring to cripple the defenses on shore hy the 
demolition of nerve-centers, the destrnellon of arsenals, 
setting Are to store-houses and oil tanks, and creating 
a depressing moral effect on the garrison. 

It has been suggested that fortified places might lie 
protected by a system of aerial mines In captive hal 
loons to prevent airships from getting vertically o\ er 
the guarded area, these being explodod elthi r by elec¬ 
tricity from below, or In consequence of being fouled 
by the attacking dirigible In Its endeavor to place itself 
In the required position for droiiplug oxploshes. 

This Is the old, and Inefficient, method of posrioe 
defense. The range of modern s|s>clnl airship destroy 
Ing artillery la far greater than ll>e height attainable 
by a dirigible, but mippnidug B.OUII to fl.000 feet to bo 
a safe altitude from artillery, tbe object of the "mine" 
(captive balloon) would be to muse danger at a still 
higher altitude Putting (he weight of cable ut 70 
wands for every 1,000 feet, tt will be seen that 0,000 
feet of cable would weigh 420 pounds, so that the bal 
loon would bare to lift thla plua the weight of envelope, 
ear and explosives. The weight of a cnptlvo balloon 
of 10,000 cubic feet capacity complete Is about 2C0 
pounds, and lta lifting capacity, filled with hydrogen. 
Is 700 pounds, or with coal gas, 775 pounds, and coal 
gas would preferably be uaed for "mine" balloons on 
account of the great expense of hydrogen The weight 
to he lifted would therefore be 420 + 200 670 pounds, 

without allowing for the explosives, but at a height 
of 0,000 feet above mean sea-level, the lifting power 
of tbe hydrogen would be reduced to W0 pounds, be¬ 
cause tbe volume of air which It displaces, although 
the same at that altitude, Is lighter and the lifting 
power of the gas Is the difference between Us own 
wetgfat and that or the equal volume of the surround 
I tig air Therefore tbe captive balloon could not carry 
lta own w right and Us cable to the height of 0,000 feet, 
without taking Into consideration tbe occasional In¬ 
crease In weight from moisture deposited by rain or 
dew on the emriow, which might amount to another 
loo pounds. 

In a fog or at night an enemy s airship, moving 
without searchUgbta for concealment, might run foul 
of one of the aaptlve ‘ mine-balloons” In endeavoring 
to get vertically above tbe protected area, but by day¬ 
light and Ui dear weather, and If undeterred hy tbe 
presence of mobile aircraft guarding the defenses, It 
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could fly roand the ana at a oaf* distant* and daring 
tbe mines" hy fire from Its machine-guns, or hy aerial 
torpedoes of tbe Unge typo, worked by mat p ressed air; 
the explosives carried by the mines would, If not ex¬ 
ploded by the lire of the airship, fall upon and damage 
the buildings, etc, which they were intended to pari 
A high wind, or e sodden storm gust, might eeuas 
the same effect, and lightning might explode the bellooc . 
und cause the deecent of the exploelves with similar 
results, although tbe balloon could be connected elec¬ 
trically with the eerth by way of protection. 

If tbe “mine-balloons" were stationed close enough 
to one another to form a defensive en c ei nt e or n e t work, 
tbe wind might cease the cables to foul ope ano th e r 
and get entangled. It does not take much wind to 
cense tbe cable of a captive balloon to amume a oon- 
slderahle angle with tbe vertical, and the farther the 
balloon Is carried down wind, the more the cable slopes 
front the balloon to the ground. In a strong wind, 
unless the surplus "lift” of the gas is very great, the 
balloon Is brought close to the ground and cannot rise 
to any height. Tbe greater the "lift," tbe higher It 
will rise, but to obtain this, the si*# of tbe balloon 
mast bn large In proportion to tbe weight It has to 
raise, and tbe surface It presents to the wind and conse¬ 
quent difficulty In rising are Increased accordingly 
On tbe whole, It would be more profitable to trust to 
the airship-destroying artillery armament or a fortress 
for local defense and expend tbe fends which would 
otherwise be devoted to captive balloons and explosives 
on strengthening the mobile aerial equipment, In other 
words, meet the menace of aircraft with still better 
aircraft, which could either deal with tbe enemy's 
dirigibles before they reached the guarded arm, or 
Rally out, pursue and attack them by machine-gun fire, 

If they on me over by surprise Tbe moral effect of 
the poeHesslnn of a superiority of serial cruisers would 
do more to check reconnaissance and attack than tbe 
moat elaborate preparations for passive defease 

The Lmngley Aerodynamical Laboratory 

By Carl Hawes Butman 

T HE establishment of the Mngley Aerodynamical 
Laboratory la a fitting and live tribute to him who 
contributed so much toward the solution of the prob¬ 
lem of mechanic* I flight 

The laboratory Is under the Hmlthsonlnn Institution, 
and lls object Is to study the problems In aerodynamics, 
with such research and experimentation as may bo 
necessary to Increase the safety and effectiveness of 
atrial locomotion for the purpose of commerce, national 
defease, and the welfare of man 

The laboratory wua authorised by the Board of Re¬ 
gents at a meeting on May 1st 1013, called especially 
for tlie report of a committee previously appointed for 
the consideration of thla matter 
The laboratory Is to he under regulations to ho estab¬ 
lished. and fees to be fixed by the chairman of tbe 
Ooieral Committee, with tbe approval of the Executive 
Committee of the Ruurd of Regents. It may exercise 
Its functions for the military and civil department* of 
the Government, as well as for uny Individual, Arm, as¬ 
sociation, or cor|K>ralluu In the United Stales, pro- 
\lded such department. Individual, firm, association, 
or corporation shall defray all the expenses accruing 
from any such services rendered by the exercise of the 
function* of the laboratory Bulletins and other pub¬ 
lications for public distribution, containing snob In¬ 
formation as may be valuable to the Government or 
the public, will be Issued from time to time These 
publications will Include an annual report which win 
cover the work of the laboratory and tbe researches of 
Lho general and suit-committee*. 

It was deemed advisable to have tbe work divided up 
Into several departments, and members of the Oar- 
era! Committee were designs ted as chairmen of sev¬ 
eral sub-committees, the exact names, functions and 
personnel of which have not yet been determined. 

The General Committee, it Is understood, will take 
charge In an advisory manner of all aeronautical re¬ 
search, experimentation and additional labontorie* In 
which the Government may become Interested or footer; 

In thla way, it will be a general advisory commltte* an 
aeronautics. Ita function* will be numerals and lta 
scope national 

A* office In the Smithsonian Building has been mad* 
available by tbe se creta ry, Dr Alfred Zehm baa taken 
up the office work of recorder, and la planning tbe imp¬ 
lication of a hand-book I n t ended to show the aoope and 
functions of the committee in general, and the taken- 
lory In particular 

The project has been financed by tbe Board of Re¬ 
gent* through an appropriation of *10,000 for tbe pne- 
eut year, and gSfiOO annually for five succeariv* year*. 

A valuable adjunct to the office of the comssitta* It 
the library rotating to asroaautiea, already located to 
the Hmlttuonian BuBdtng. For several years Mr. Paid 
Brockets, asriatuthhnrian of the In e ti fetio*. has bag* 
collecting publication*, c*eda Uy periodicals, ratttlag to , 
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and the otady of aaramttto after, (ma ysera od ii*o 
tirtty, and that the branch ft tt to carry on the Wttf* 
i» that whose s ecre ta ry previously undertook 1he, now 
historical experimanta which, after Incurring an a* 
fortunate aoetdant. and re cs »vfj og can* puWUt ridicule, 
wen terminated hy toe Government, which thwehy lari 
an opportunity for laternatomal leaderridp In aereau- 
tica. It Is hoped that now tbe United States wffi pur¬ 
sue what lnvwtigationa and axporimanta axe nndir- 
taken hy toe committee, to the Langley laboratory or 
etoowtare and la no event relax lta lnterset or ueg itrt 
opportunities for too national di v e to partn t Of aero- 

“Ifcg Ur ttmk m PwM — " 

By Ciareoes T. Hahbord 

T HE following combination of two old prtoriplea 
makas a pin*sing conjuring experiment for parlor 
pre sentation. it to very simple to operation, *eqtrii*a 
no skill to speak at y*t with appropriate “patter” tt 

satisfactory la as foUowe The per forat or displays e 
large shoot of whit* paper, calling attention to the toot 
that tt coo tains no writing or marking of any kind. 
Thla to mapendad from a frame or ratted agatort an 
easel to full view of the spectators. Then too enter¬ 
tainer addraooee to* audlaoo* and raqneato them to 
think of a number Thla bring done, they are asked 
to multiply toe number thought of by 2. Tbs naxt atop 
to tb* procaaa is to add 0 and to than divide the 
result thus obtained by 2. Naxt, direct them to sub¬ 
tract the number originally thought of and to add 4 to 
the final result The conjurer then applies a match to 
the paper, which is seen to burn up with the exception 
of a strip tost rommblea the figure 7 very distinctly 
Seven proves to b* the answer to everybody's problem 
reganUees of the feet that each person thought of a 
different number to begin with. To obtain to* offset 
with th* paper tbe reader must add a few drops of 
nitric arid to a sufficient quantity of aabaetos paint 
and with a brush outline the figure on the paper and - 
allow It to dry This, of course, mutt be done prior 
to giving the exhibition. Seven will always be the 
an* war if toe above formula to employed. A Utti* 
talk relative to tbe peculiar properties of the figure 
■even would add to tbe a m u a s m snt of the trick. Try tt. 

The Carnot SappleoMot 

I N this week's lssoe of our Buvpxxmjwt Sidney Low 
discusses the question "Is Our dsituation Dying?” 

It U difficult to fix beyond doubt the causes of the 
decline of great empire*. Were they physiological T Or 
was moral corruption the principal eauseT The** end 
many other questions Mr Low seeks to answer—A 
tragic balloon accident, presenting very unusual feat¬ 
ures, recently occurred near Parle. An lllurtnted de¬ 
scription of the facts known la reproduced from French 
sources.—Chester L. Luces deocrlbes toe manufacture 
of steel type, such as la uaed, for example, for stamping 
metal articles.—Prof. Hilbert endeavors to gage toe 
length of geological epochs on the basis of radioactive 
phenomena.—Prof Charles L. Parson gives a oompre- 
bsnrivs review of the present situation as regards oe> 
eurronee and extraction of uranium and radium ores In 
tola oountry and abroad.—B. V {toward, to an article 
entitled “GUmpee* of toe Moon,” dto eu a oee some eg tbe 
moot interesting problem which the naerart of •» 
heavenly bodto* presents to us. Are toe volcanoes on 
the moon still active? Is there vegetation on oar mttt- 
Uta? Thaw are questions which *om* astronomers or* 
it)sensed to anewer with yea—D. A. Lyon writes on th* 
-use of th* electric furnace to the production of Iran 
from toe ora—An artial* on "Ugly Fishes” promts to 
toe randan earn ra m arkaM * vagaries of nature to the 
fish world—Th* artirife by A. J. Lotto m “Broletioa 


Wtot to ttoe litotra— lam Cto-rity ? 

V t*WG whet la known to the t**me>mnx mtb* 
U Bernard and tie Clay toewod to Itoree that-the 
mtotogra tow inparttf which i* gggplMr wtto tor 
may b* setimatad at ah* attto totha normal deperity. 

J Oounecwt, to Ue uxtorinmto mU* ha h*h bead 
torrylag on for a aowbrr of yen. mntoei rimSor cow 
rina taas by the «w of a ffiffmai aatttod Be fari euas 
portiooa to toe tong* to atotoM ««h to fitoMto-to- 

dtoh.hto toto that tom atostog.*** m.. ' 

aerartl amto* tom toe attattta to ton».«a&MM r 4^4 

ttato Rage t* aftffitlm te toto/to 

' 25S 


mm 1 yg T 

W" EE 



Pwiwiii Fript* tkt 

%fl-c n«l« 

A ahaeat «n* hgodred and tan yaws' raat to 

the «udt 4i tha bottom o( tho Uhlan Baa, the gal- 
test. United Btatea fetes* TMtadalpIrta," om* tha 
“tattor tjf. tha nt," wQI ba rated and brought to 
AfeMtaa, U taftetatkm aoon to ba Introduced In Ooo- 
«na* tv Bapraaantatlra J Hamptoa Moon of PhumjtI 
mate to wmni Tha wreak of tha old Tankas man-o'- 
aw tt** dlreotly in tha path of a system of harbor 
taa prov e sa a pta at Tripoli that an ooutecaptated by the 
Italian Govanmaet. Than comprise the building of 
nUwajr tsrmtol, winbooa and docks and tha emo¬ 
tion of permanent ataal hangars for the dirigibles and 
aacoplaite wed tv the Italian army form for reach 
tad tha wild d a ae « t Interior of Ftemn, which la ez 

The morasaaot to brine to the surface and to trana- 
port term me to thl* ooontry tha “PhUadriphla." 
which waa started hr an Aaaariean war correspondent, 
Harold Sherwood Bpeocer, after tha does of tha lata 
ltato-TurUab con (Oct, baa made a distinct appeal to 
the patriotic and romantic aantlmenta of the Italian 
people. “A glorious pace from American hlatory rlaea 
from the bottom of tha Llblan eea" la the headline of 
an editorial upon the subject which recently appeared 
In ta Naava IfaMa (The Vat Italy), the dally news- 
paper of Tripoli and organ of the military admlnte- 
tratlon of Trlpolltonla. Tha article review* In eloquent 
teems the gallantry of Uent Stephen Decatur, who, 
man Hun a century ago, boarded the captured ‘Thlla 
dolphin” with sixty man and oOoere and, “within half 
gonehot of the Banebaw'a cmetle,” eocceeded In burning 
and Making the frigate and in effecting the escape of 
himself and hla company of thrae-acore to the ketch 
“intrepid." He had bean amlgned to hto portion* task 
by Commodore Edward Preble, commanding the United 
Hla tea *hlp “Oonatitutton," at anchor in the har¬ 
bor of Byracuan on the southern coast of Sicily, oppo¬ 
site to Tripoli. 

Through tha effort* of tha American consol-general 
at Tripoli John Q. Wood, permission for the railing 
of the wrack ha* been granted by Governor General 
Rami who personally aided a technical Investigation 
lately conducted at the scone by Ueut Richard Drace 
Whit* naval attacM of tha American embassy at 
Rome. Thl* Investigation waa further aaststed by WUI 
lam 8. Riley, an Wngliahman who has been a resi¬ 
dent of Tripoli for twenty live yean and who has manl- 
fsated a lively Interact in the recovery of the one time 
defender of American commerce on the high seas. 

An appropriation of 110,000 la nought for the bring 
lug to the surface of the “Philadelphia" and her con 
rayanoa through the Mediterranean and across the 
Atlantic to this country The wreck Has in about IB 
test of water directly off the Spanish fort at Tripoli 
and near a breakwater and lighthouse constructed by 
the Italian government aa one of the earliest Improve¬ 
ments of the Barbery port wrested from Ottoman do- 

IHvars who were employed hy Ueut White reported 
the whole wreak to be Imbedded In send In the form 
of a mound, which slopes off lu all directions. They 
sawed off portions and found tbs planking covered with 
copper In a state of partial decomposition and also 
found the remains of nails eo eorrodsd that they are 
nothing but hardened rust 

In hla report to the Director at Naval Intelligence at 
Washington, the naval sftaoM stated 

“WMe Mr epsamr smasstsd raltin* tor, be was of the 
Uftaloa that tha ship rested OB aa approximately even keel 
aad did aot ex teed deep late the sand, aid hla Idea wae 
that she could he trooped out tod Ufted with shears aad 
get os shore tenet. It oppeoro that she He* oa tor 

rid* (thoaght to to startosrd, though thl* to ascertain, her 
tael la a Use appraxteiately northeast aad •oathwost Bbe 
la oatlrsly covered hy sand. except tor o portion approximately 
m tat la lef ts ea the there neotloned bearing gad 1# feet 
ta wMth. la wtteh teat peettoaa are visible to pistes pro- 
leetteg above the mad bottom la tom earn tt modi tt 
ltejtet 

There are three or four projections visible, which appear 
to be rib* or flames of the halL Them appear to carve 
hpNrf. which laada me to behave that they are ritoated 
sear the hew or the eteem. This le, hewever, oaly a surmise, 
si tha enrvatore may oaly he apparent. There hre eeveral 
(tots which estate to a Drtthaaatariy dlreetioa ate ead 


charm of tha ttren, Mr gpanmc, Mr, BUsy, tha Amtrirea 
eaxehl, Mr Ms Q. Weed, ate I are agreed to the opuion 
feet the part vWMs la the reteim of the rib* sad (hto of 


i*5f‘■afeWfe to the tefemri . «Mh tec epd mte lewv 
J*W ■«*..«*** hte th*h feotote Which sow stem he* he* 
g******** rite, rent mate teiiewo, tte* 

- SmafirtSTthT fete fe team had PM (set 

ta mjm- * a fegfe *t sremri- 

yj|Pli:fe<y>and.|» .fate •?****** •« 




a to dredge into her sad late her ss snsch as prac¬ 
tise >*, thtact; othteWtoe, to seetioae eat adrift before half 

“la this eaaarettoo rise tick of fatilWe* available at Tripoli 
for work of this character has boas considered. There Is a 
retell floatteg eras* of TS <1 am told) teas capacity There 
an some small fighters, there are some small cranes on 
•bora. That la practically til" 

Tha Ditto Amalglh, an Italian engineering firm which 
baa tha contract for tha commission of the improve¬ 
ments planned by the rival government, provided Ueut 
White an estimate of $12,000 for tbo raising of the 
“Philadelphia” and the placing of her on the beach at 
Tripoli 

The American attaoM thus concludes his report 
“Tbe project to to rates bar lntaet but this may becoan 
Impracticable, to which earn It woold he acccsmry to retea 
tor piece by piece. Their estimate la baaed oa the assurep- 
ttoa that then woold be 4,000 coble meters to excavate, at 
a coat of *3.00 pov cubic meter, and that the cost of raising 
tor aad patttog her ashore would be 1 2 , 000 . They tlao 
estimate that tboy could raise a section of 4S teat length 
along the part now protecting above the water for *6,000 
Aad I am of tbo opinion that for *3,000 that part project 
leg store tbo bottom and a considerable portion adjacent 


From the date of her launching at Philadelphia, No¬ 
vember 28th, 1780. until tha hour of her Ignominious 
capture by the Tripolitans, October 31si 1803, the fri 
gate which It 1s now sought to recover and to preaer.e 
to posterity, maintained a glorious record for the Stare 
and H tripes and the young navy of I he American re¬ 
public. She was the flagship of n squailrou of tblr 
teen vemels under command of Capi Stephen Decatur 
senior, on a crnlse to the West Judies lu Item, lu which 
nhe effected the capture of five vessels from the French 
8he tolled from Philadelphia on her third and InhI 
cruise, commanded by Oapt. William 1 lain bridge July 
28th, 180S, and on August 29th, 1809, shortly after she 
had reached the Mediterranean, nhe captured, near 
Cape da Gath the Tripolitan ebJp 'Meshbuka " or ' Mur 
boka,” and recaptured from her the Ameriotu brig 
“Cecilia" of Horton 

The American Road Congress 

T IIH American Hoad Congress will hold its third 
annual meeting at Detroit during tho week of Sep¬ 
tember 28th. This decision was ranched 1>> the Joint 
committee of which Logan Waller I*nge, director of 
the United States Office of I-nl.lle Ruuds, Is chairman 
after a spirited contest which finally narrowed down 
to the cities of Bt Louis, lJeuver, MlnncuiK.lts, and 
Detroit The congress la the great annuo) assemhlagu 
of the good road* organisations throughout thi United 
Btatea, and Is bald under tho auspices of the Ameri 
can Highway Association, the American Automobile 
Association and the National Association of Knud Mn 
chlnery and Material Manufacturers, the latter organi 
xstlon being concerned primarily with the exposition 
of machinery and materia la held lu conjunction with 

Aa there are between thirty and forty HUito and Inter 
■late organisations Identified with the American High 
way Association In addition to its 1,800 remitsr mem¬ 
bers, the big meeting will be thoroughly representative 
in character 

Arrangements have Just been made to hold the an¬ 
nul meeting of the Michigan State Good [toads Asso¬ 
ciation which has 10,000 members, tha newly organised 
Michigan Trunk Line Association, and the Ontario Good 
Roads Association, lu conjunction with the congress. 
The combined attendance of these various road organi 
gallons will he well over 0,000 and will certainly set 
a new record far In advance of atteuilauco figures at 
any previous good roads meeting In tlw United 8tales. 

The foremost engineer* and contractor* will Join with 
dtetingutahed laymen In making the programme com 
tdete and effective. The sessions will be arranged aa 
heretofore n u to speetallie on construction main 
teuanee, legislation, administration, ecunoni. ■», etc. It 
has been dad dad to have a special session for the bene¬ 
fit of c on trac to r*, and In order to make tills sewdou 
of prac tical value to the contractor, a committee com 
posed of HH of the beet Informed men oi. contract 
work to this country will bare full charge of proper 
tog the programme and conducting tho sesdon. 

Tha exposition will be held on tbe ground floor of 
the Wayne Gardena Immediately under the large hall 
to which the torn!on* of tbe congress vrill be bold, and 
to ordtr to mast tha requirements of the companies 
which manufacture heavy road building machinery, a 
large vacant lot and an adjoining street will be trans¬ 
formed Into exhibit *»ce by the erection of a Urge 
tant IB whtefc heavy machinery may be exhibited and 
damcatetraUd. As heretofore, the remarkable Govern 
UMBt syfttM* of read models will be a feature of tbe 
—ptetrtsA to gether with the various 8tats exhibits 
which WtB be (bowa to orach larger number than at 
tha aoagfeaa Md to Atlantic City to 1912. 


The officers of tha eoograaa are Lomu Waller Page, 
director of tha United Btatea Office of Public Roads, 
preaidant, Lea McGinns, former Treasurer at the United 
Btatea, treasurer, J R. Penny pecker, secretary of the 
American Highway Association, secretary, and Charles 
P Light, former State Highway Oommlmdoner of Wert 
Virginia, assistant to the president The headquarters 
of the congress are In the Colorado Building, Wash 
togton, I* C 

Exhibition of Unproved Talking Picture* and 
Moving Pictures in Natural Colon 

O N the Bth Instant there waa given In the Thirty 
ninth Street Theater to New York dtj, by arrange¬ 
ment with Mr Frederick <’ Beach of this Journal, two 
demonstration performances of talking yilctares and 
moving pictures to natural colors as perfected by M. 
Leon Gaumont of Paris, France. 

As early aa November 17th 1002, M Gaumont gave 
a demonstration bt fore the French Photographic Society 
of talking moving pictures, to which there was com¬ 
plete syiahroulam between the phonograph and tho 
cinematograph These records were made almulta 
neons ly 

Besides talking pictures, M Gaumont has been work¬ 
ing tor some time at tbe problem of producing moving 
pictures In natural colors. A Unit a year ago he suc¬ 
ceeded to accomplishing this In a simple and direct 
manner 

The method of obtaining these pictures Is that used 
to tbo well known three color process, via tbe ntek 
lug of threo nope rate negatives through transparent 
color filters of tho three primary colors and the pro¬ 
jecting of tho corresponding positives through their 
threo respective color fillers In supenaailtloD and ac¬ 
curate register mem tbe screen Tho ruto of projec¬ 
tion of tho pictures Is HS usual sixteen per second, they 
Isdng arranged In grouiM of three on tho film, which Is 
moved far enough null time to bring another group 
before* the triple lenses. 

Tho exhibition was opened with chronochnnue pic¬ 
tures of flowers In Mines on a revolving table, followed 
by outdoor wvn™ I lie first picture showed the flowers 
to black ami white but with a remarkable stereoscopic 
effect, the result of tlure lielug throe distinct pictures 
superposed on ttie w men Instead of but one. Tbe sec¬ 
ond picture showed the same flowers In all their nat 
ural beauty, while tho vliws that followed, deplrtlng 
farm scones In the south of Franco and gllmisns along 
tho Riviera were entrancing la their nsliirslnrm. 

A photo pin j token under artificial light, was shown 
to which the colors of the costumes and decorations 
were perfectly rendered The facial expression of the 
actors was reproduced with a naturalness and softness 
that w-ns wonderfully lift like and there was nothing 
Isi.klug In detail 

Thera followed beautiful studies lu nature of mounted 
specimens of butterflies lu which thb varying sheen on 
tbe wings when viewed from different angles was ex 
tremely beautiful WordH cun hardly express, too. the 
magnificent nacreous luster on some specimens of eea 
shells that were shown 

The talking picture exhibition demonstrated the re¬ 
markable effectlvcmss of the eluctrlcal synchronism 
between the picture film and phonograph, the loudness 
of the sound of which Is Intensified by means of com 
pressed air on tho principle employed to the 1 “arsons 
auxetophone 

A talking motion picture piny of twenty minutes 
dnratioii was produced by a series of records rapidly 
dianged from one to another, h> a special device, until 
tbe dose of the play An amusing subject was a rooster 
standing on a pedestal, flapping Its wings and crow 
tog very naturally and vigorously 

Another example was u lion lamer putting his lions 
throngh tbelr tricks, whh h resulted In much natural 
lstic roaring by several or the boasts 

Piping Hydragea far Airsklpa.—A pipe-lino for hydro¬ 
gen is in successful operation between tbe rtoslro-chetnioal 
works “Qriesheim-Ktoktron" and tho airship hangar In 
Frankfort-on-Main The linn Is 4 4 kilometers long and 
to avoid the danger of leaking from non-tight Joints it la 
welded autogenously throughout most of its length, the 
pipe being joined by unions only at long intervals One 
thousand cubic motors of gas per diem aan easily bo sup¬ 
plied. whieh requires a pressure of about 1 0011 millimeters 
(water edtrain) The pipo ends at the plant in a gas-tank 
of 6,000 outdo meters capacity The hydrogen panes 
thence Into subterranean pipes in the hall (Halle) in whose 
cement Boor are 18 shafts provided with gaa-ouoks whieh 
are connected by lubes with tbe separate compartments 
or cells of tbe airship The hydrogen is produced aa a 
by-produet In tbe eleetro-obemioal manufacture of caus¬ 
tic soda and chlorine from sodium ohloride id such large 
quantities that much of it still goes to waste in spite of the 
greatly Increas ed demand for hydrogen This plant pm- 
duoe* daily from 18,000 to 20,000 cubic meters of bydrex 
gte, a mSotaot quantity to entirely fill a Zeppelin. 
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itn iIn n «ft<T saft from a m-contl ai 
nr iik U Ik iikiuiII) expressed an* 
muiH*” Hlucu llttli* wuk known hk t 
real on turn of the Infectious disease 
til alMiut thirty years ago, It Im mi 
mi lion Mu discoveries of lined rlolo 


fiirtlu r substantial In*ih>UIh to mankind In 
I n Id out True Hu* work of Jennor In tin 
i ml of thi eighteenth ei-nturj taught uh 
I lie viilui of iiirtlnutlon utmlust huihII 
IMis , mill I*»Kimr In 1HX1 dctnonKtrated 
IiIk uullusl of successfully protecting nut 
nialK uimliiKt aurhrax by Injection; them 
with living wMikeneil antliras lmellll 
\i Ithor of them dlM*o\erli<H how nor tin 
IKirtant iih thi>\ wen*, who any renl tn 
Hliilit iuto the nature of linmuult) The 
Huhjrrt wna really llluiulniitetl when 
Behring. in INIHi, uiiimnnced hie iIImoov 
ery of dt|ihthorln antitoxin 

lint let u« ICO hat k, for a moment to tile needle ia 
time of rnHtonr, say to the Into seventies thua 

of the liiNt centuri It wuh well known by the pi 
iliut lnillvIiIuulM who hnd had one attack 
of a intrllculnr disease were thereafter I - 
practically aafi from n second attack In AI 

oilier words, liny were immunt Tlila in sen 

form of Immunity fa well lllmitrutud In attar 

near let feier measles, hihoII ikix, yellow mamu 

feier Oflwu it lasts throughout the life- hitrr h 

Una* of the Individual thomch then* are meant 

excel it Iiiiih. lit studying this acquired Im Mean 

minilti, l*HHteor conceived the Idea of Itaefl a 

artificially producing an attack of a Riven to p r e 

Infection In order to protoct the Individual mart 

BRuiiint a not hi r attack He reallxed tliat the Nt 

It would Iw necessary no to control mat kumrn 

tom llutl the orlRtnal attack ahould run a stvtra 

very mild course and not endaURer the _____ 
life of the InithlduuL After considerable 
expert mentation he found that thin could 
In* nccompllnhed by artificially weakeultiR 
the bacteria with which the original at 
tack wan produced Hubeeqaently Halmon pyg 
and Hmltli, two American scientist*, 

Hliowed that It waH not necessary to pro¬ 
duct e \pii o uilld attack of Ihe dlHeuae h> 
the tnJi*ctlon of IIiIiir liaeteiiu, hut that 
tlu Injection of dead Iwcterln would pro 
duct an Immunity against that particular 
Imcterlal Infection Thlu form of lnituun 
III whether caused by a prevlouu I la turn I 
attack of tin dlacaiie or artificially liy the 
Inoculation of bacteria la always strlttty 
spe < I fir that In. the protection citeuda 
null to the particular disease which haa 
preilinwli oecnrrcd or whnee Rcrmn have 
prvrlotiHli been Injected An attack of 
Muriel flier protecta only aRulnat amrlet 
fenr Inti not aRnluat measles, luoculnt 
Ini. mi ludlilduul with typhoid hadlll pro¬ 
tista lit in null HRiiltiat typhoid fever Imt 
not iiRitltiat ilyai utery nr phtRin* or cholera 
"Inn IklirliiR announced his discovery g 

of illplithi rla untttoxln, n boat of In turn 
bin worki ra nt once took up the study of nineteen h 

the lihasl ainim us Hlfected by bacterial once the li 

Injections AI thilr head was I>nul 
Fhrllih ii ml 11 la lurRely to Ms extraordinary genian 
that we ovv« our present knowledge of this Intricate 
alihjcct Aa a riKnilt of these Investigations tt was 



diphtheria poison, it withstands doaoa of the poison after 
a time which would notice to kill hundreds of animals 
not so treated This was done by Behring, In vm, 
who found that the Mood aernm of the treated ani¬ 
mal* contained oomethlng which neutralised the 
diphtheria poison and rendered U harmless. 
What could be more natural than to eee 
whether this blood serum could he used to 

1 treat other animals previously Injected 
with diphtheria poison! Behring found 
that the serum thus used was able to 
save the animals from death. The 
action of the substance lu ths serum 
which counteracted the effect of the poison 
proved to be exactly like that of an 
alkali on an arid, L e., It nentntlined the 
poison. It was therefore called an anti- 
tomin. The antitoxic aernm does not dlf 
fer In appearance from that of a normal, 
untreated animal, and even when tented 
chemically, but little difference can be 
discovered between the two. In order, 
therefore, to recognise the presence of this 
autitoxiu In the eerum, and esimdally In 
order to measure Its amount, we most 
test It In animals, and see how small a 
iiuantlty of nutltoxlc serum will save an 
animal after Injection with a certain 
amount of diphtheria poison. It may In¬ 
terest the reader to know that sometimes 
as little as 1/5,000 cubic centimeter suf 
flees to save from death a guinea pig 
which has received ten fatal doses of diph¬ 
theria poison 

sterile, hollow In the manufacture of diphtheria anti 


needle la Inserted Into the Jugular vein. About six or seven quarts of blood toxin sheep were first used as the source 


are thua collected. The serum Is drawn off and constitutes the antitoxin used 
by the physician. 


iluth interest hat been a muted during the past fare years tn studies 
Is serum treatment, and much hat been written about the marvelous tuc 
cr tt achieved by our army surgeons is preventing typhoid fever during Ike 
mant uvrrt by the use of typhoid vaccinet More recently the set atpapert 
have hr tn filled rvUh accounts of Friedmann s alleged cure for tuberoulotlt by 
means of living tubercle bacilli. In order to givi our rr adert as intelligent 
Idea of the prineiph t underlying these modern thcrapeutla methods, tea 
haw ashed Hr Chariot F Bolduan, a rrcH-knaion authority in. this field, 
to prepare for us a clrar account of this highly technical subject For 
yrars on the stir nttfio staff of the bar trriologiral research laboratory of 
the Feta I or*, city health department. Hr Holduan hat beoome widely 
known by numt rout papers t» scientific Journals, and as the author of 
st i ><rat t<el books dealing with the subfirt Herr discussed —Kurrox. 
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of the serum, but at the present time 
homes arc almost entirely employed. 
They are easily managed, produce high 
grade antitoxic aernm, and yield enormous 
quantities of serum If properly bled. The 
animals are Injected sulieutnueoiuvly, re¬ 
ceiving at the first Injection an amount 
of diphtheria poison sufficient to kill alsmt 
five hundred guinea pigs. Using grad 
uaily larger and still larger doses, the 
Injections of poison are repeated weekly 
or nftener for alsmt three mouths, at 
which time the horse will bo fnnnd to 
have manufactured rmudderable antitoxin. 
In order to obtain the antitoxin, the anl 
mal is bled by Inserting a sterile, hollow 
needle Into the Jugular vein, about six or 
seven quarts of blood being collected at 
one bleeding. The vials, the stoppers, as 
Indeed all the ntenslls used for holding 
the aeram, must be absolutely sterile, and 
every peoslble precaution must be taken 
to avoid contamination of the scrum. The 
blood baring been carefully collected In 
sterile flsaks la allowed to riot which 
causes the clear, straw-colored serum to 
separate This serum la drawn off and 
constitutes the antitoxin aa It Is used by 
physicians. 

The success attending the use of diph¬ 
theria antitoxin Is now so well recognised 
that I need not go Into that phase of the 
subject. Homes it to say that prior to the 
Introduction of antitoxin the mortality 
from diphtheria waa about live times what 
It now la. This la well shown in the chart 


Chart showing the resatt ef aatl-toxhi treatment la Ophtkmfe. 
curve rvprsaeots the dsath rate from diphtheria per 100,000 at Is 


Unfortunately it has been found Impos¬ 
sible, except in a tow Instances, to pro¬ 
duce antitoxins, bees use very few bacteria 
secrete toxins like the diphtheria baefflua. 
Careful study uf tbs blood aerum haa 
shown, however, that even tdmgh no anti¬ 
toxin la produced, the Injection of bae- 


Mn Urge cl tin of the world. Bote the rapid fill In the year isee, followtoe at ter ** •* followed by the forma ti on , 
the lntroducttes ot anti-text* treatment la that year by the Injected aid mtl body, of MbStdneea 

which kill and dUeolrW the Invading bge- 
enlna their poisonous products. These antagonistic mb- tarla. Tine, If an animal la tnjeoted with typhatd 

teats stances are spoken of aa antibodies. The Important bacfltt the serum will km csormoiw numbera ef typhoid 

waa antibodies thus Atr known are (1) antitoxins, (2) bae* badHl after a time, even In very small doeee, teeted 


roitiNt that lu response to the invasion hy pathogenic tertolyolns, (8) agglutinin*, (4) opatmlna, (S) preri^- agateet cholera ba clIH or against any other taetaria, 
i«uterin the body mniintarinres certain specific sob- tins, and (A) entifemeats. tto ilmlniKIni affect le aadf that ot —Hiii* otaum 

stances designed to destroy the invaders or to neutralise When an animal la Injected with gradually tscreae* from ga Unfruatad aahaai When the mdm el'dha 
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mum on a» bacteria to studied under 
Om mtocoaaope tt la mm that the bacteria 
u« actually dtoaolved. aw* mb a 
serum la sjpokan of u i (mctsrtotyska, 
which mid bactarte-dtogolvlng. 81 m* 
the bacteria an killed by tide actios, wa 
also 4 Mk of the serais as bslng bmcteri- 
oitm, which measa bacteria killing. 

It has been found that thla action of 
the serum may be developed acalnat other 
cape than baoterla. When rod blood cell* 
at# used, the aaram acquires dlaaolTlna 
properties for these, and here again, the 
action la strictly specific, so that when 
blood cells from a chicken are Injected 
Into another animal, the serum of the In¬ 
jected animal acquiree Increased solvent 
power* only for chicken blood colls, but 
not for blood cells of other animals. 

Investigation showed that the mode of 
action of those dissolving sera was some¬ 
what complex and required the Joint ac¬ 
tion of two different constituents. One 
of the constituents decomposes very 
easily, so that n serum which has stood 
several days may be found to have en¬ 
tirely lost Its solvent power This un¬ 
stable constituent, however, la not 
peculiar to the serum of the treated anl 
msl, but Is found In all fresh sera, even 
In tboee from normal, untreated animals. 
Hence It Is possible to rectors the solvent 
power to old, specific dtosolvtng sen by 
the addition of a Uttla fresh serum from 
a normal animal. This unstable constltu 
ent Is spoken of ss “complement” When 
using specific bacteriolytic sera therapeu- , 
ttcslly, we do not attempt to secure fresh¬ 
ly-drawn serum, but rely on the comple- I 
ment present In the blood of every lndl- I 
vidnal to supply the unstable constituent. 
For reasons largely still unknown, the use 
of many of these specific bacteriolytic 
sera for the care of infectious diseases 
has been quite unsuccessful, and many 
difficulties still remain to be overcome. In 
some instances the fault seems to lie, not 
with the serum, hut with the mode of Its 
application. Than, In the case of the 
sernm for epidemic cerebro-splnsl men¬ 
ingitis, the results first obtained were 
most discouraging, at that time the serum 
was given by moans of subcutaneous In 
lections. For some years past, however, 
the results have been uniformly good, the 
mortality being leas than half that In 
cases treated without the serum. The 
serum to the same as before, but now It 
to always Introduced directly Into the 
spins! canal, where it can directly attack 
the Invading bacteria 
The researches of Uetchnlkoff showed 
that the white blood cells, or leucocytes 
as they are called, toy bold of and digest 
Invading bacteria, and thus constitute an 
Important moons of defense against bac¬ 
terial Invasion. Subsequently. Sir Alm- 
roth Wright, a distinguished English 
ptiystdan, showed that certain substances 
present in the blood eeram have the power 
of lncrenolng the appetite, as It were, of 
the leucocytes, and, furthermore, that the 
amount of those substances can be In¬ 
creased by properly administered Injec¬ 
tions of the same bacteria it was desired 
to destroy These substances in the blood 
serum he called optonitu Wright de¬ 
vised an Ingenious technique for measur¬ 
ing the opnoolc power of the serum, using 
fresh human leucocytes, a suspension of 
the teat bacteria, and serum from the 
patient After allowing them to remain 
in ecmtact for a given time be made micro- 
acepto preparations and noted the remit 
He compared this with a similar prepAra- 
tton made from the mine leucocytes, the 
game bacterial suspension, but with sernm 
from a normal individual Instead of from 
the patient He showed that before oom- 
msoring treatment the patient’s opeonlc 
power was low, ss evidenced by the small 
proportion of bacteria taken up by the 
tooeocytae U comparison to tboee In the 
with earns from the normal in¬ 
dividual, With raocateful trastamnt wtth 
heqUriad vaseteas (era Wow}, he caused 
the ogaeole power to rise, as shown by 
tho- tirereaetag w u »of tt w» burtWo 

ttifeUL'Mhr it* hoeot&i. wtth tbs 



Collecting vaccine from a calf. 

Tbs talvts which are assd la tbs sreparattoa of Os virus are trst washed tbs long 
bslr is cupped, aw) the ail Is cleaned with as saUssptle eolation, after which the 
«artsoe to be operated upom la abased The aaJraals are then conveyed to the operating 
room, where they are vaeetaated with tested virus trader condition similar to those exist 
log In the opera tins rooms of modern hospitals, after which they are transferred to the 
pro pass tin* stable and topi as fleas os poaWbta. la shoot ala days the virus la removed 
as shown In tha pleura, and (round ap Into the pulp used to vaccinate human beings 
against aarall-pox. 
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Typhoid bacUU bafora the addition of Typhoid bacilli after the addition of 
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power of the petteut's serum to be even 
greater than that of the normal Individ 
ual The meagurementa art* always rela¬ 
tive, the ratio between the average num¬ 
ber of cello In the two nets of prepara 
tlona constituting Urn opsonic index This 
will be clear by studying the annexed 
diagrams. 

But tide dues not yet exhaust the lint 
of antibodies produced by the animal body 
In response to Injections of bacteria 
When tho serum of an animal which baa 
been repeatedly injected with bacteria to 
brought Into contact with some of tbeae 
bacteria, careful observation under the 
microscope reveals en IntereMtlug Hcrlee of 
changes. Thun. If typhoid bacilli are 
mixed with the serum of e rabbit which 
bee previously been treated with Injec¬ 
tions of typhoid bacilli, or If the hacllll 


ft*riug from typhoid fever ono notices flint 
that the typhoid bacilli become sluggish 
In their movements. This to followed by 
the gradual collection of the badlU Into 
clumps. At the end of an honr nr two. 
In place of coantlens bacilli moving 
quickly through the field, ono mam merely 
several groups of absolutely Immobile 
bacilli Tills phenomenon to spoken of ss 
agglutination, and the substance in the 
serum which brings It about as agglutinin. 
Like the bacterlolyslns, the untltnxlnn, 
and the opsonlna, the agglntInina are 
strictly specific, I serum from an anl 
mat previously Injected with typhoid 
bacilli will clump only typhoid bacilli, 
one from an animal Injected with cholera 
bacilli will clump only cholera badlU, etc. 
The simplicity of this reaction, as well 
ns Its specificity, has made It an Important 
adjunct In the diagnosis of typhoid fever 
and other Infections. The microscopic np- 
liesrauce of the bacilli before Hnd after 
clumping to shown In the annexed drawings. 

It must not bo thought that the list of 
anti-substances above enumerated Is at all 
complete, or. what Is more, that Invasion 
of the body by bacteria produces changes 
only in tho blood Not only are still other 
antibodies produced In the blood, but In 
vestlgatlon has shown that other tissues 
of the animal body likewise undergo 
subtle changes In rvsponao to lucterlal In 
vaslou. This fact is made use of In the 
diagnosis of tubcrculons Infection by 
means of tho skin test. A small quantity 
of tuberculin (extract of tubeqcle bacilli) 
nibbed Into a tiny abrasion In the skin 
of s tuberculous Individual causes a 
typical Inflammatory reaction at the 
point of application, while In uninfected 
Individuals no snch reaction results The 
test la sometimes performed by dropping 
a weak solution of tuberculin into the 
eyes, causing a marked congestion (pink 
eye) In tuberculous Individuals. 

Because of tho non success attending 
the use of the antibacterial sera prevl 
oosly discussed, attention lus been turned 
to treatment of bacterial Infections by 
means of active immunization This con 
slots usually lu Injecting the patient with 
small doses of dead bacteria, thus causing 
the production, on his part of the vari 
ous antibodies already described, and so 
bringing about a condition of Immunity 
The Injected dead bacteria are spoken of 
as a "bacterial vaccine. ’ This method 
may be said to date from tbe researches 
of Pasteur concerning protective Inocula¬ 
tion of animals against anthrax It will 
be remembered that Salmon and Smith 
showed that even dead bacteria could be 
used for protective Inoculation. The pro¬ 
tective Inoculations against typhoid fever 
as practised by the United States Army, 
consist of dead typhoid bacilli Largely 
through the efforts of Wright such lnocu 
latlooa are also extensively used to cure 
an Infection already in progress, and in a 
limited number of Infections, strikingly 
succeasful results have been obtained. In 
a number of other lnfectlona, a. g, typhoid 
fever, the bacterial vaccines have hean 
remarkably successful in preventing the 
disease, bat practically without value In 
the treatment of cases already estab¬ 
lished. Even when used merely as a pro- 


















Shape and Brand In Whktlee 

By Qualm Michaud, CoaU Rfcs Btala College 

I K it he minaidered that vhlatica an among the oldest 
rourinal instruments the faet that very little la rif'i 
known about the origin of the round which they emit 
eeenu linage One and the aame explanation war found 
not long ago In nearly all elementary textbook* an 
annual!or. CondenraUooa are produced wo were told, 
at irregular Intervale, by the collision of air again** the 
nuttuig edge placed an It* path There oblige the cm- 
rent to eeoapn at tlmea through the opening placed above 
the edgoa Dilatation* fallow tlw oondonratlona and the 
tube reinforces auoh vibration* aa it* length permit*, 
lake rome streams of water the explanation la (dear only 
Imonuee or ita Iming ■ hallow and the thoughtful reader 
tnui in vain to And out the eauee of tho transformation 
of a continuous into an alternating motion The direov- 
ery in organ pipe* of the air whirlwind* railed Lootan'a 
oyolome, which probably play a very important part in 
ordinary phonatlon, her still further com plicated the 
problem and neither Henson's theory of the pundulary 
motion of air nor the works of hia opponents, Fried* 
rich Krois and Waulismuth, have so Aw thrown much 
light upon it 

ft la none the lone interesting to note the change 
undergone in recent years by the claadoal whir tie* O, O 
and M shown on the aeoompanylng figure. He vend 
minor improvuments are mere applhations of some well- 
known law of acoustics. Others are evidently the result 
of empirical research Thus It Is probable that whistles 
f J! and N owe their power to tholr shape, which highly 
favors tho formation of Loo ten’s cyclones, hut how and 
why Is not thoroughly understood. Whistle C is but a 
freakv imitation of if It remains silent in tbe hands of 
the unaware |Hira m who does not use his fingers as lateral 
walls for the ununmplete cylindrical hux Whistles K 
and P embody an attempt to Increase the volume of 
sound through an extension of the i ulllng edge around 
the whole instrument Doth are noisy calls but require 
powerful lungs in tho sotonti&o instrument called 
Qallun's whistle (H) length of pipo may be made to vary 
through the motion oT the end screw Pitch varies 
accordingly and the whistle is used to ascertain the 
Individual upper limit of audible sounds, as it can pro¬ 
duce those which cannot bo heard, that is which ranilt 
in over 40,000 vibrations per seoond Pitch of whistles 
P and / can be made to vary, as in Uallon's whistle, 
through changes In the length of pipe, in tho American 
model, P, this m accomplished by merely pressing the 
rubber end of the whirtle The French whistle, /, is pro¬ 
vided with a sliding end In whistle U hut two different 
sounds are produced, through a change from open to 
dosed pipe, on top of the whistle is an opening which can 
be closed with tho finger Two sounds are also produood 
by whiallee A and l, but they are simultaneous and, 
according to the maker's whim, give either a harmonious 
whole or a rough sound with perceptible beats. In L 
the two tubes arc ride bv side, In A they are superposed 
D has been considerably flattened In the plane contain¬ 
ing the cutting edge, not, probably, to take advantage of 
Bavart's law but merely to alluw tbe easy carrying of 
the whistle In a vest pocket. Ho far as tho origin of 
round i* concerned F cannot be called a whiatU although 
It 1* tired as such and gives a powerful whistling sound. 
It la probably the smallest siren ever made for practical 
purjloses. It shows again that the characteris¬ 
tics of the whistling sound be in pib h only and 
not in quality, moderate and steadv blowing 
gives a sound (hat cannot be distinguished from 
that of other whistles. With this httlo siren as 
with Dalton's whistle, tho upjier limit oT peroep- 
tihle sounds can he reached J is a hybrid in¬ 
strument whistle at one end trumisd call at tho 
othi r The same can be said of F, wlitoh carries 


Optica) Phenomena Seen from Balloon* 

By C. Fitihegh Telman 

IJKHIDKH the optical phenomena of the st- 
^niosphiTe which ordinary mortals may enjoy 
from 11nu t i time—rainbows, coronas, halos, the 
color* of sunrise aqd sunset, mirage, etc — 
there are two interesting spectacles of this class 
which require, for their observation, an dovated 
point of view, and which are moat favorably seen 
from twilloons. Three phenomena, especially when 
••*»« ried for the first time, usually make a profound 1m- 
iui ksioii upon the mind of the aeronaut, and have there- 
fort frequently l*<en described In narratives of balloon 

Vnvagis 

Tin commoner of three is the Broukee (poster The 
reader is pndwhly familiar with deeonptltms of this 
weird phenomenon as seen from the tops of moon tabu— 
not only tho witch-haunted Brocken, but many other 
mountains the world over Tbe mountaineer set* hia 
shadow east upon a nearby bank of fag or cloud—appar¬ 
ently of eotosaal dimensions, though this la an (Huston, 
dttk to no ovareatimate of the diatoM* of the ihadov 


a »lery-tb* rater of whtofc to that point bt the *ai« ’ It wm Mm found *$*«*»* *• W^M«***1*to 
which con re pa p d* with the poritton of the ohayrm’afW; ptfoi tin* rod and to* fury wto*( ft* yator 

Henee, If therhadowto vary near only the brad **$» an very sttoUg. at*. Ft— tftr nM+i trrtintily Of 
circled with eolored light, but if more dirioot the what the Mini I parts af thk^my, as mm to ldrphntn graph. 


shadow to toriaaad in the glory TU* k one of «nM 
points in cimaiiMpn with the Brookes apeoter that at* 
not mad* ofcer (n the ordinary description* of Hi whi* 


the usual plot area (drawings) an even worse, for thy- aatt i famred 


the iWWn a rt p a rt s of tha g Uy , a* mm to tor p h o to g raph , 
h» was able to naranirit Ha stoma wfth nnritomiih 
atlpnny, and to maareua th* angular width of the attha 
rawed hy cash. The reanlt wa* artremaly totorreting. 


Qamtoal, hybrid, rdratllr, practical and freak whtoUra. 

whom we will eall A. with it* attendant glory, may he 
seen by another person, B, from almost any distance or 
angle of view The truth is, that A’* specter and Its 
rings nan be seen only by himself, ur by another standing 
very close to him This is one illustration of the fact 
that drawings of nearly all the optical phenomena of tbe 
atmosphere are more often than not decidedly inaccurate 
and misleading, and point* to the superiority, m certain 
respects, of tbe photograph—In which the artist's imagi¬ 
nation and miaeonoeptiona can play no part. On tbs 
other hand, the photograph la usually an incomplete 
picture of the phenomenon, owing to the fact that the 
photographic plate is unequally sensitive to light of dif¬ 
ferent colors, and may also tall to register phenomena of 
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foehto luminosity, aa the time of exposure b often laauft- 
oiant, on account of the evanescent character of the sub¬ 
ject* In question. 

We pre s e nt he rewith (Tig 1) the only photograph of 
the Brocken apeetar evw taken from a balloon. ty Was 
mad* by Dr Alfred Wegener, of tbe Uni verafty of MAf- 
burg, Germany, on May 8th, 1910. Here th* "^red*" 
eoaabta of the shadow, on the stood*. of tht haObhi ahd.. 
Ha basket; the totfcv mounded by a Wfflaafr gtotsv 
Tbeg)cvalMW*di)#nral*«i*a(deoiore,nwte«^ , 
bine iaaMn to red 4akddt, and tU« aretos traaltoiflMa- 
peatod. b arfar ta Jftretifr th* colot* on tha pM»- 
grepbt pinto, Dr. WuMtia p he fl egraphad with a gjjbr 


. an! dtmanaloo* of there rings m glnri in standard toorit* 
ret optic*. The moral of thtoexperimwti* that retontide 
aewpanta should henaafortk xala evaTy effort toaaanre 
good photograph* of tha Baoeken ranter, and infected 
aO tbs optima} p h en o mena of the atmosphere, in eonara 
that with which then are atm many unaattbd qurethaw. 

Fig. 9 b a photograph of A* p mdk gH tn or nad i rtu, 
and )a Mao tbe drat of tta kind It ms taken by Dr 
Wagoner on September 4th, 1910. Tbm* Is vwy Httto 
Ntemture oonoemlng this phe n o me non in KngHah—and 
lta name is unknown to the KngHsh diotkmariea— 
aithougfa it was Unit dereribad by the aeronauts Barrel 
and Bixio, Lq connection with their balloon reesot of July 
27th, 1880, and is mandooed in th* Si«Hsh tranriatlon 
of Flammarion’a book "Tha Atmoephere," pobUshsd aa 
long ago aa 1873. (Bee p 144 of that work.) It k a 
bright image of the sun seen on a sheet of eland lying 
below the obaerTer-oomepuadiiig la poridon to th* aun’e 
imago aa reflected In a sheet of water (It lx quite (He- 
tltiot from tbe rare phenomenon ef th* tuOMim, aarfsim, 
or counUnm, men at the mm* altitude as the am, but 
on the opposite tide of the iky Tide, again, is quite 
diffaract from tbe mlluUon of the dictionaries, for which 
the name glory is now p ref n re d by meteorologists, end 
Which we have referred to above In ooaneetion with the 
Broekea specter The terminology of atmo sp heric optics 

In writing on this subject one k obliged to deOnaaeariy 
every term one urea.) 

Aa to the explanation of tbe two phenomena described 
above, the eolored ring* of the Brocken apeoter an pro¬ 
duced by the diffraction of tbe sun’s light around tbe tiny 
drops of water or crystals of ice forming a aloud or fog 
The phenomenon u tbe same as the corona so often seen 
about tbe moon when shining through flaeoy elands, 
except that in the glory tbe light is not only dUperasd by 
diffraction, but subsequently refloated to the sys of tbe 
observer. As tho Brno Iren apeetar is always diametri¬ 
cally opposite tbe sun, it eon rarely be seen from a moun¬ 
tain top except when th* sun la low, while from a balloon 
ft may be eeen at any altitude of the son If the son la in 
the senith the balloon 1st will see the specter directly 
beneath him. 

The pseudheUon is a member of tbe numerous halo 
family It la on image of the tun reflected from th* uppv 
barixontal surface of ice crystals, of which, at low tem¬ 
peratures, clouds an composed It has oocarionafiy 
been ecen surrounded by a otroular or elliptioal halo, 
either the common halo of 22 d egree* radius, or an extra¬ 
ordinarily smell halo having a radius of only from 1H to 
2 degrees. 

Noaaendntare of the Polar Bofftaoa 

CIR CLEMENTS MARKHAM, writing in the 
^OioprepAteaf Journal, takes exception to th* custom 
of Loading the maps of eoast-Bne* In the polar 
regions with a multiplicity of "lands,” befangfng 
to a single geographical unit. Thus, the ooast 
extending west from Ross Neat, in tho Antarctic, 
has no less than thirteen “lands” strung along 
it, viz., Victoria, Adobe, Sabrina, Willow (this 
name la also applied to the whole coast). North. 
Totten, Budd, Knox, Termination, Kaiser 
Wilhelm, Kompo, Enderby, and Coates. Sir 
dements does not mention n fourteenth. King 
George V, just added by the Mnwaon opcdl- 
tion, which has been exploring the ooaet in 
question The writer also pays his respects 
to Amundsen (without naming Mat) m tha 
emphatic statement that the great AntaMtto 
lee Cap was so named by Capt. Beett, ita dla- 
ra eovsrer, and needs no other ihrignstlnn Iff 
area's win bt reeled that Aimmdaen named ft the 
Ctond King Haakon Vllftetow. To th* ftrst <* the 
above mentitnad complaints tfat reaty mkbt he 
, made that, as theei w ■* b^the polar 

in teeny ease* more, ot leas obeouiw, the s o-eall i * 4 ‘1anda ,r 
store as ooorenient prints d* nple*. Kt b. of eomto, 
understood that die tarm means no toon. In tki* epn- 
■actioc, than “ragioo" or "Patriot." pad dots not 
haply a nataal aaUvWrei of th# mrthVaurfuoa. 
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ta tto GMt Cat 

' iWm^n^ MB artinr sacra vlag rfotom 

•'*••*» «twt that mart* u «oeh to tty* 
tjUMT of the Fatohm OftUL On As 
at+rux* at May aot*. 1»8» ataam ri»vel 
an. at toss* a* worth tM ■hovel No. 
SO front tbe watt, web Working on th* 
floor' of the dual, mt apposite the town 
of CaMce, oaetplotiiig a channel it the 
bottom tml of the ounl the entire Iwgth 
0* Oniebta Cat The auui wiu be com- 

ened to the required bottom width of 900 
feet To oompUcat* taetten wreml wdntan 
cable rente of material le being contrib¬ 
uted by the verioqe elide* located near 
the Continent*! divide, when the cat 1* 
deanmt CoL Ooethela plans to eonttooe 
the ear*Tattoo by ateem ahorele nnUl Oc¬ 
tober or November, 1018, when the cat 
wffl be flooded end the remaining ex cam 
Hen win be taken cere of by dredges. Vw 
aela of moderate draft may be permitted 
to nee the canal soon after the flooding 
of Oulebtn Oat 

Charing a Bridge Wreck With the 
Oxy-mcetyiane Torch 
|JNI>IANAPOfil8 hoe recently been eo 
1 gaged In restoring with Are the wreck 
age canoed by flood waters. Two bridges 
which croaaed White Hirer end Vail 
Crook, respectively, were badly damaged 
daring the recent flood. Both bridges 
wore of atone and concrete wtlb a frame¬ 
work of heavy steel girders, and When 
they wont down those supports were re¬ 
duced to s mam of twisted Junk, but with¬ 
stood all effort* to remove them. Finally, 
the city engineer solved the problem of 
catting away the steel wreckage by calling 
upon a company of that city that makes 
a welt known automobile acetylene light 
lag system. In response to the appeal, 
two oxy-aoetylene welding outfits were 
carried to the bridges and pot Into opera¬ 
tion with catting torch attachments. The 
uteri girders were quickly severed. The 
entire work of catting away the twisted 
mass of wreckage took only three days. 
With the cutting torch the gliders were 
first boated and than a stream of pare 
oxygen was directed against the hot metal 
This aaused the steal to born quickly and 
safely Tbs average time consumed to 
cutting a girder was a little over five 
minutes. The entire apparatus was 
mounted oa a light two-wheeled truck 
This feature of portability has made the 
oxy-acetylene system of welding and cut 
' ting very desirable In cases where rapid 


The Bfamse King’a Fite Engine 

T UB King of Slam recently ordered an 
up-to-date fire engine, bat ho did not 
can to have it self propelled or even pro¬ 
vided with tongue or shafts for hone 
transportation, and so, although a gaso¬ 
line engine Is used to drive tha fire pump, 
the machine has to be hauled to the Are 
by hand. 8ock a Ore engine may strike 
us ns ridiculous, but It Is a sensible ap¬ 
paratus where the machine does not have 
to be hauled a great distance. In tact, 
flre eogtase of this type have been devel¬ 
oped to Hngland. One of them la employed 
by the flreat Eastern Hallway for protect 
log Us property It Is considered hardly 
worth while to provide the machine with 
motor propulsion, as no kmg trips would 
era* be denwndef of It Thi fir* oegto* 
IHtmtratod bsrewtth, which to to be toad 
for the p as t ee ti on of the Bays) Pslgoe at 
Bangkok, te fitted with a 08 to 80 horse- 
pbwir, *ny finder angina, driving a 3-etsge, 
BOO-gaBon turbine pmnp. The whole sp- 
Uktetes Weighs about ana ton. 

' Nl*fct MPtftNr Cmm 

vf , flfljf mat fla arttrto *ah pahfished to 

towtamt 





a# 9 MbC«HmlfMefi by f 


carred to the writer that It would be a 
good scheme to extend this field of art! 
fidal Illumination to Include the lighting 
of a golf potting course 

The course Is laid oat on a pint olf 
ground 40 by no feet and contains nine 
holes. It most be evident that night play 
tog on such a course Is highly desirable. 
In the first plncc, only a limited arcs has 
to be lighted, in the second place It 
makes It possible for hmdiiUHK men Slid 
others who have not sufilclent time dnr 
lug the day at tholr disposal lu practise 
putting or to play a putting match at 
night A night tournament has already 
been played. 

The Installation of tbo lamps Is com 
paratlvely simple Two wrought Iron 
posts are used and two lamps are 
suspended from the ends of a long cross 
arm on the top of the posts. Four S 
mantle moltl flex Inverted gas arcs are 
used to light tho course To reduce glare 
opaline globes were used on the lauiiis. 
A felrly uniform distribution of light over 
the course is desirable, tbe principal 
requisite, of courw, being to have the 
nine holes uniformly lighted This was 
accomplished by glueing tho bole* so that 
they were not more than 1(1 feet horl 
aontally distant from tbo lamps. Tho 
lamps are equipped with standard dis¬ 
tributing reflectors, for It wns found that 
tbe players not only desired to play <m 
the course Itself, but. to approach the 
course with a umsble, and It Is possible 
to do Ibis at a distance of at least Itsi 
feet The Intensity at vnrtous holes Is up 
proxlmutely font-candles. The holes 
arc tainted white Inside to make I hem 
easily visible from imy twit of the eouna 
To get a rim si Idea of tbe ample Hlumtan 
thin provided. It might be staled that. It 
Is considerably higher than tluit on the 
door of an ordinary house at night ns It 
Is usually lighted 

The remarkably uniform lllumlimtlnn 
Is shown by the accompanying photograph, 
which was made by the light of the lnnqis 
alone on a dark night with an exposure 
of 114 minutes. 

The cost of lighting this gulf putting 
course Is T14 cento jier hour for the gas 
consumed for the entire four lamps, each 
lamp consuming from 18 to M cubic feet 
of gas tier hour, and the cost of gas pi 
Woodbury being DO cents per thousand 
cubic feet. 

Automobile Traction in Italy 

T 11K llullan government recently gavo 
a striking proof of the fHvor which 


will be twenty four new uutnmnhlle lines 
operated. Their object Is to give a direct 
connection between Isolated vtllHges and 
the Industrial «liters or nt least pi eoli 
nect them a lilt the nearest railroad sla 
tlon, and thus awn ken progress by tin 
traffic faculties afforded. Several linen 
which are to lie used for places when 
commerce Is becoming devtlnped ire laid 
oat for freight transport by medium 
si led power wagons, and this Is an Inter 
eating example for generally mucIi Much 
were designed for pussenger and baggago 
service only The now |Miwer wagon llia>s 
will fo<g up a total distance of QUO miles, 
end will cover rough country In many 
cases. Such a remittent lou of the rail 
raid lines, us It may be termed will give 
tbe greatest service to opening up live 
country to trade to generaL \s a result 
of the rapid progress made to power wag¬ 
on matters Pi Italy tin- government Is 
taking up the question of good reeds and 
will go Into extensive Improvements w blcli 
will require about 11,000,000 for the pres 
out stage of tbe work. As to tht enne of 
other Mnrapean countries, the | lower 
wagon fines will penetrate Into parts of 
the country when railroads could not ho 
run owing to the nature of the grouud, 
and thus such localities will no longer bo 
to a disadvantageous pool tlon 
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Inventions New and Interesting 
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A Sikncer for Gaa Enfim 

F OIJ.OWIN(l his well known tnven 
lion of the silencer for rifle*, Mr 
Hiram Percy Maxim tnrned his attention 
to the noisy oxhannt of the gas engine and 
has evolved a silencer which will muffle 
or deaden that nolso and smooth out the 
Bharii guseons Impulses. The silencer con 
slsts of a neated series of spiral shells 
between which are formed spiral whirl 
chambers, that the exhaust must traverse 
In order to Increase the eUendug effect 
these st>lrnl whirl chambers are alternate¬ 
ly roersed lu direction, so that the gases 
In jwHNlng through them most travel alter 
untidy lu a right handed and In a left 
handed dins lion The whirl chambers 
are progressively larger, permitting the 
gases lo expand. The arrangement of the 
spiral shills Is shown lu the nccomimny- 
lng drawing They are Inclosed lu a 
cylindrical casing At the Inlet end of 
the Hllcuccr, them Is au end pinto A 
formed with Hungcs A' Near the outlet 
end of I ho silencer Is a snpi'ort fl, also 
formed with annular flanges B' The 
shells <t are mounted between the plate A 
and sniflKirt R, uml are fitted between the 
flanges. The parts are bold In place by 
means of loug bolls It, which pasa from 
the plate A through the support B and the 
end plate H The bodies of these bolts 
are flattened where they pass between the 
spiral shells, so as to offer as little resist 
aure aa iwwdblo to tbe flow of gases. They 
may be seen In section In the enlarged 
view of the silencer It will lie observed 
that the spiral shells are formed with 
lajiplng end* to provide discharge throats 
to the succeudlng whirl chambers. The 
shells are so arranged that each discharge 
throat Is angularly advanced in Us dis¬ 
charging direction beyond that uf the suc¬ 
ceeding whirl clumber In some type* 
of those silencers, certain of the spiral 
shells, partlculHrly the outer ouch, are cor 
rugated. so as to retard the flow of the 
gases. Tbe arrows Indicate the course uf 
the gases through the silencer They en¬ 
ter at F, ami puss successively through the 
whirl rhnmhem. finally homing Into the 
chamber foruiod IsUwcen the outer spiral 
shell and the wall of the casing Thence 
they iwi* over the end of the support R, 
and out through tbe exhaust port 0 In 
the end plate A, a passage H Is formed, 
through which cooling water may be ad 
milted to the first whirl chamber of the 
altencer In the opposite end plate f! 
there Is a port J adapted to be fitted with 
a drip connection for tbe discharge of the 
cooling fluid from tbe silencer 

Mortar Pictures at Home 


heterogeneous assembly of people of 
varied Interests and tastes. Consequently, 
Its programme must he made up of a 
variety of subjects which may not alto¬ 
gether mtlsfy any one of the audience or 
spot tutors, if the entertainment hi a con¬ 
cert a disappointed listener can at least 
go home and mako up the deficiency with 
his mtn piano, player piano or phono¬ 
graph or on the other hand If one baa 
heard something tlmt particularly strikes 
Ids fa ik v he may purchase (he selection 
and reproduce It t» his heart’s content at 
lions In lhe rase of the moving picture 
show lioniMr, the spectator Is obliged to 
accept h lnIile dhole’ programme even 
though pri imred for a public whose 
tastes are nlswlutclv at varlauce with hla 
own, on the cluiuce of wltneoalug now and 
than a selection that he finds interesting 
and Instructive. But he cannot reproduce 
these selections or make up hla own pro¬ 
gramme at home, at least be has nut been 
able to do so heretofore, for Use reason 






A home cinematograph, which puinla 11 



ring tbs action of tbs soft paints In directing s part of tbs brsatb la 
9 nsasl pasas gs s (Agora oa lift) or dosing off tbaas peaaagss and Street 


up to the pra oo nt time there have 
neea no practical dttmatognpba for 
home an Although a machine of this 
character was placed on the marfcgt a year 
nr two ago, It was found deficient In a num¬ 
ber of respects and was finally withdrawn 
by the manufacturer Now, however, a hand 
operated home cinematograph has Jnat 
been pot on the market Which Is very 
promising. It la manufactured by a wall 
known foreign cinematograph company 
and has already met with great sncceea 
abroad. The machine la shown In the 
accompanying photograph. 

One of the first questions that occurs 
to a man who la contemplating the Intro¬ 
duction of a cinematograph into hla home 
la the danger of Bn. The new machine 
employs fireproof films made of acetyl 
oellnloee and to make sore that the owner 
may not attempt to one the highly lnflapj- 
sable films of the commercial machine, 
it la designed to take a special form of 
film which can be had from the manu¬ 
facturers only 

The source of light la another important 
question. In the machine which was with¬ 
drawn from the market because it proved 
.to be Impracticable, a carbon arc lamp 
was employed This called for much 
heavier current than could be obtained 
without a apodal circuit In the new 
cinematograph no connection with the 
lighting circuit la necessary for the ml 
chine generates its own current in rain 
dent quantity to light a small osram 
lamp 

Tbe generator, which la In the form of 
a magneto, may be oeen In the foreground 
of the accompanying photograph. It la 
operated through suitable gearing by a 
I crank handle and la fitted with a governor 
I to prevent excessive velodty of the arms 
Iture. The osram lamp Is placed In small 
light-tight casing fitted with a reflector 
and condeneer So Uttle heat la gener¬ 
ated that there la no powdble danger of 
Injuring the film, particularly when we 
realise that the flow of current and feed 
of the film are effected by one and the 
same crank handle eo that tha film cannot 
be stalled without arresting tbe flow of 
current aa well 

The film la given an intermittent motion 
In front of tbe lamp by mechanism simi¬ 
lar to that employed In the commercial 
machine. Very little effort la required to 
operate the machine. It projects a pic¬ 
ture measuring about three by four feet 
at a distance of ten or twelve feet, the 
exact dimensions depending, within 
limit*, upon the distance of tbe screen 
from the camera Hence the machine may 
conveniently be used In the ordinary par¬ 
lor or sitting room. A large library of 
films lias already been prepared for this 
m a ch ine, Including In addition to these of 
the customary dramatic and vaudeville 
type of exhibition, a wide variety of edu¬ 
cational subjects, which should make aa 
Instrument of this sort particularly valu¬ 
able in the class room. 


ri that there 1 a something very artificial 
about o«r pre sent methpd > of pee ring 
over the telephone! The mrfhpU* is go 
eoQgtrpotod that It pfihtre only those 
Bounds which proceed fifauetir treat the 
mouth, whereat tn ahtiatf opeedh, a not 
inoaudderable portion «# tire, sounds 
refitted ore carried mere or iere sris pM i 

)y through tbe noon Aflh m*. si i f. . 

tie atari* cceap l o ta fr rial fii nr mmmw 
telephone renvareatieti, 4h* *d> ae* tints*- 
fore not re reinrt sa t re fire vrere earrtsfi 
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tbstaes ttffsrt m a t erial l y firow that of 
vrtamrg «w«fc. 

Hitherto telepho ne H wn la attack- 

naae of tmuniMkm of tbe votes over the 
t BV O h oB B . haw mainly oonoea t ra te d their 
attsottoo upon lmpcoraoMOta la fee eon- 
rtraotiOn ot the microphone, or else upon 
Im pr o ysments In tha design ot tha tele¬ 
phone line. Ho one, until racmitly, met a* 
to hare paid modi attention to the study of 
the human votes and lta peculiarities with 
a view to applying the observation* thou 
obtained for perfecting telephony It la 
hr starting from each a bast* aa this that 
Dr Jnlea Glover has evolved an apparatus 
shown In ov Illustration, hr the ala of 
which the sound carried over the wire la 
much Intensified and the olearnem of 
speech le greatly Increased, a matter 
which la of no email importance, espe¬ 
cially for long distance transmission. 

Inasmuch aa In the telephone the elec¬ 
tric current reacts upon the magnet In 
the receiver, not so much by Its Intensity, 
but by the variations In Its Intensity, It 
la necessary, If the aaz la to receive as 
perfect as possible a rendering of the 
sound Imp res sed upon the transmitter, to 
reproduce os exactly as possible all the 
modulations of the voice. To reallns Just 
what this Implies, we meat bear in mind 
the construction of our throat On issu¬ 
ing from the pharynx the sound waves Im¬ 
pinge upon the soft palate, which divides 
them Into two unequal parts, of which 
Iho one escapes through the nose, while 
the other Issues at the mouth (see our 
illustration) Evidently to obtain a per¬ 
fect result it Is necessary that each of 
these two groups of sound wares be trans¬ 
mitted In proper proportion over the tele¬ 
phone, while as a matter of fact the in 
etrumenta In common use transmit almost 
exclusively the mouth waves, so that near 
ly one half of the voice remains unutll 
Ired. This Is not a mere guess. but can 
lie actually proved experimentally liy re¬ 
cording by photographic means the varia 
tlons in the Intensity of the microphone 
current which can be done by the aid of 
an oscillograph, a simpler means to effect 
the same end, perhaps lass perfectly, is to 
observe the condensations of the bresth 
from the mouth and nose by means of 
mirrors or other suitable devices. It Is 
found that the records so obtained for 
the mouth and nose differ for the same 
word, according to londneee of speech. 

In the Improved telephone Invented by 
Dr Glover, contrary to the usual custom, 
the entire voice assists In producing the 
electro- magnetic phenomena by the aid of 
which speech Is transmitted. The new 
apparatus differs from the customary 
form In that It possesses two microphone 
transmitters one for the mouth and one 
for the none, oath of properly adjusted 
sensibility The couple of mouthpieces Is 
attached to a handle aa In the ordinary 
telephone. 

Microphones of this kind flan be used 
directly In the primary without couveraa 
thm battery and without Induction coll. 
The apparatus function* perfectly by the 
ns* of a single central battery, giving 24 
volts or less. Ths uniform resU tsnce has 
s total of 100 ohms, which, however, can 
be adjusted to suit circumstances. The 
Induction coll can be omitted as the varia¬ 
tions in ths Intensity of the current due 
to the voice are found to be suOdently 
accentuate d without It Nevertheless, 

ws’of'tba'odl. 9mNt 

As « matter of hyglsne, a roll of times 
paper may be pissed in front of the 
■noth and nose to prsveut any possible 
tnfisetion, ths Ossa* paper bring renewed 
autmnatkaHy at each can. 

r A Must OM Invest*!*— A stool girl 
attodfam to BuriaeM Fi g 11 Btori ta 
Wasfatoto CStjr isattriwto usd of a 


rids. One podte wta adapted for carrying 
nua ohaage and to othra for oanjrlng a 


If Mrttnry. woriiUr *P***"» •* 
atoot ta a otfw of bar bwsario* te 


Tha Sapreue Coort of tha United 
State* on Price Maintenance 

•T*BS right of the patentee to fix Us 
1 rUttU pries of OrtieU* embodying kit 
intention and to treat at an infringement 
gf kit patent any attempt to tell at other 
priett hoe now been squarely patted upon 
by the Supreme Court of the United State* 
in Boner ± Co and the Bauer Chemical 
Company e Janet O’Donnell. In legal 
hietary Me will be known ae the Sonatogen 
Case. The dedeion of the Supreme Court 
ie of itaswtiM importance to iho public, 
to retailere and to manufacturer/ It derue* 
abeolutely the right of a patentee to control 
the setting price of ku product after It 
leant hit hand* The following it an 
abetruet of the dedeion. —Editor.) 

The right to make, use and soil an 
invented article Is not derived from the 
patent law This right existed before and 
without the passage of the law and waa 
always the right of an inventor The set 
seeured to to inventor the excluder right 
to make, use and vend to thing patented, 
and consequently to prevent others from 
ozordong like privileges without to con¬ 
sent of to patentee Bloomer v Mc- 
Quewan, 14 How., 530, 540, Continental 
Paper Bag Company v Eastern Paper Bog 
Company, 210 IT &, 405, 425 It was 
passed fur the purpose of onoouraging use¬ 
ful invention and promoting new and use¬ 
ful improvements by to protection and 
stimulation thereby given to inventive 
genius, and was intended to soouro to the 
public, after tho lapse of to exclusne 
privileges granted, the benefit of such 
inventions and improvement*. With these 
beneficent purposes in view the net of 
Congress should be fairly or even liberally 
oo ns trued, yet, whDe this principle is 
generally recognised, care should he taken 
not to extend by Judicial oonatruolion the 
rights and privileges which it was the 
purpose of Congress to bestow 

In framing the ant and defining the ex¬ 
tent of to rights and privileges scoured 
to a patentee Congress did Dot use techni¬ 
cal or occult phrases, but in simple terms 
gave an inventor the exclusive right to 
make, use and vend his invention of a 
definite term of years. The right to make 
can scarcely be made plainer by definition, 
and embraces the construction ot the 
thing invented The right to use is a 
comprehensive term and embraces within 
its meaning the right to pnt into service 
any given Invention. And Congress did 
not stop with to express grant of the 
rights to make and to use. Re co g ni s in g 
that many inventions would be valuable 
to to inventor because of sales of the 
patented machine or devioe to others, it 
granted also the exclusive right to vend 
the invention covered by to letters 
patent. To vend is also a term readily 
understood and of no doubtful Import 
Its use in to statute secured to to in¬ 
ventor to exclusive right to transfer the 
title for a consideration to others. In tho 
exclusive rights to make, use and vend, 
fairly eonstrued, with a view to making 
to purpose of Congress effectual, reride 
to extent of to patent monopoly under 
to statutes of to United States. Bloomer 
v MoQuewmo, 14 How , 64®. 

The case presented pertains to goods 
purchased by Jobbers within to District 
of r^unthla and sold to to apprile* at 
prices not stated, and resold by him at 
retail at las than to price of one dollar 
fixed In to notice. The question there¬ 
fore now before this court for judicial 
determination la. May a patentee by 
notice Unit to price at which future 
retail salsa of to patmtod arfrie may 
b* made, such article bring in to hands 
at a retailer by purobass from a Jobber 
who has paid to to agent of the patentee 
to fuH price asked for th# article sold? 

Tha object of to notice is said to be 
to sffectoolly maintain prices and to pre¬ 
vent ruinous competition by to eatting 
«f pries* ta miss of to patented article. 


That sneh purpu ra couki not be aoeotn- 
plixhed by agreemente eooomiag artiriw 
not protected by to patent monopoly 
was rattled by this ocxzrt in to ease of 
Dr. Miles Medical Company v Park A 
Bone Company, 220 U 8,, 373, in which 
it waa held that aa attempt to thus fix 
to price of an article of general use would 
be against public pohoy and void. It was 
doubtless within to power of Congress 
to confer such right of restriction upon a 
patentee. Has it done so? The question 
has not been determined in any previous 
ease in this court, so far as we an aware. 
It was dealt with under to oopyright 
statute, however, in to ease of Bobbs- 
MerriU Company v Straus, 210 U R., 339 
In tot case it was undertaken to limit 
to price of copyrighted books fur sale at 
retail by a notice on each book fixing the 
price at one dollar and stating that no 
dealer waa licensed to sell it for less and 
that a sale at a leas price would be treated 
as an infringement of to oopyright It 
was tore held that the statute, in securing 
to the holder of tho oopyright the sole 
right to vend oopus of to book, conferred 
a privilege which, when the book was 
sold, waa exercised by the holder, and 
that the right secured by the statu to waa 
thereby exhausted The court aim held 
that it was not the purpose of the law to 
grant the further right to qualify the title 
of future purchasers by means of the 
printed nutiee affixed to the book, and 
that to give such right would extend to 
statute beyond its fair meaning and secure 
privileges not intended to be covered by 
the sot of Congress. 

Section 4952 Revised Statutes, a part 
of the oopyright act, secures to an author, 
inventor, designer or proprietor of books, 
maps, charts or dramatic or mutirol com¬ 
petitions the sole liberty of printing, re¬ 
printing, publishing, completing, copying, 
executing, finishing and vending them 
While that statute differs from tho patent 
statute in terms and in the subject matter 
intended to be pro tooted, it is apparent 
that in tho respect involved in tjie present 
inquiry there is a strong similarity between 
and identity of purpose in the two statutes 
In to case of patents the exalusivo right 
to vend the invention or disoovory is added 
to the like right to make and uso the 
subject matter of tho grant, and in the 
oase of copyrights the sole right of multi¬ 
plying and reproducing books and other 
compositions is coupled with the similar 
right of "vending the same." So far as 
to use of the terms “vend" and “vend¬ 
ing" is eonoemed, the protection intended 
to be secured is substantially identical 
The sale of a patented article is not essen¬ 
tially different from tho sale of a book 
In each case to vend is to part with the 
thing for a consideration. 

It is apparent that the principal differ¬ 
ence in the enactments lies in to presence 
of to word “use” in tho patent statute 
and its absence in the oopyright law An 
inventor has not only to exclusive right 
to make and vend his invention or dis¬ 
covery, but he has the like right to use 
it, and when a ease comes fairly within 
the grant of to right to use, that use 
should be protected by all moans properly 
within to scope of to statute. 

Chief reliance, however, of to plaintiff < 
ip this case Is upon the recent decision 
of this court in Henry v Dick Company, 
224 U a, L An examination of to 
opinion m that oase shows that to re- < 
striotion was sustained because of to 
right to nae the machine granted in the 
patent statute, distinguishing in that 
respect the patent from to copyright 
act. Id that case a patented mimeograph 
had been sold which bore an Inscription < 
in to form of a notice that to maehino i 
was sold with to baeose restriction that i 
it might only be used with stencil, ink and 
other supplies made by to A. B. Dink 
Company- the owners of to patent. The 
sik&rx' infringer sold to to purchaser of 
the mimeograph a can of ink suitable for 
ttra with to "'sshliw. with full knowledge 
of to restriction and with to expectation 
that to ink sold would be urad in eonnee- 
tion with to machine. It Is expwraly 


stated In to opinion that to 
waa sold at cost or Inis and that tha 
patentee depended upon to profit realised 
from to sale of the non-pa ten tod artielra 
to be used with tho machine for to profit 
which he expected to realise from his 
invention (224 U H, 20) After comment¬ 
ing upon to oopj right statutes and to 
reeemblanoe betwmn the authors right 
to vend copies of bis work and the patentee 
to vend copies of his work and the pat¬ 
entee's right to vend to patented thing, 
it waa said (page 40) 

*To the Inventor by Section 4884 Hovlaad 
Mtatutro, there Is sremod the nrluadvs right to 
nuke, utt and read tho Invention or dlsnnvery 
This grant aa defined In Unuiiwr v MrQuewan, 
14 How S3U A4C ronel.M altogether In the right 


may grant only the right to make and nae. or 
to use only for specUlc purpom Adams v 
Burke 17 Wall 453 MlUfbeil v Hawley IS 
Wall 544 Rubber Company v Cjondyear O Wall- 
788 700 (1talki In tho orlideal nplnlmi > 

That ease was distinguished from Bobbs- 
Memll versus Straus, construing the copy¬ 
right act, because of tho difference In 
the terms of tho copyright and patent 
statutes, the patent act conferring not 
only to right to make and sell but the 
exi-liuuve right to use to subject matter 
of to patent It wus under the right to 
use that the license notion in quostion was 
sustained ami it is obvious that the notioo 
in that case droit with the use of tho ma¬ 
chine and limited it to use only with the 
paper, ink and supplies of Lite manufacture 
of to patentee While tlio title was trans¬ 
ferred it was a qualifiid title, giving a 
right to use to maohmc only with certain 
Specified supplies. It wa9 said in the 
Dick caso that “thure is no i-olhsion what¬ 
ever betwoen tho decision in the llnhbe- 
Merrill nano and tho pres* ill opinion Eaoh 
rests upon a construction of the applicable 
statute, and the special facts of tho cases ” 

It is contended in argument that the 
notice m this case deals with the use of 
tho invention, because the notice states 
that the packagu is hocused for sale and 
uso at a pnro not loss than one dollar," 
that a purcliaso is ail acceptance of the 
conditions, and tliat all rights revert to 
the imleoten in event of violation of the 
nwtnntion But in view of tho facts 
certified in Uiih case, as to wliat took plane 
Concerning to article in question, it Is 
s perversion of terms to tail the transac¬ 
tion in any sense a license to uso the In- 
vanUqn Tho jobber from whom the 
appellee purchased hnd previously bought, 
at a prioo Vihicb must lm deemed to have 
been satisfartorj, the |mrkageu of Hana- 
togen afterward sold to tho nppollee Tha 
patentee had no interest m the proceeds 
of the subsequent sales, no right to any 
royalty thereon or to participation in the 
profits thereof The packages were sold 
with a» full and complete Uth as any 
article could have whe n sold m tho open 
market, excepting onlj the attempt to 
limit the Rale or uso when sold for not leas 
than one dollar In other words, tho title 
transferred was full and complete with an 
attempt to reservo the right to fix tha 

made There is no showing of a qualified 
■ale for lea than value for limited use with 
other articles only, os was shown in the 
Dick ease. There was no transfer of a 
limited right to uso this invention, and 
to coll the sale % license to use is a men 
play upon words 

The mol question is whether in to ex¬ 
clusive right wsiirod by statute to “vend" 
a patented aiticle there is included the 
right, by notion, to dictate the price at 
which subsequent salsa of tho article may 
be made The patentee relies solely upon 
the notice quoted to control future prioo* 
in the resale by a purchaser of an article 
raid to be of great utility and highly de¬ 
sirable for general use Tbe appellee and 
the Jobbers from whom he purcliasod were 
neither the agents nor tbe licensees of the 
tiAmofsM on page H? > 


























































































































Tt» lapM Coot *f tba Halted 
States on Prfca Ualnteaaaee 

{CanoMrt tram fan HI) 

patentee. They had the title to, and the 
right to eel), the article porehaaed without 
accounting for the proored* to the patentee 
t*d without making any further payment 
than had already been made in the pur- 
ehaee from the agent of the patentee. Upon 
each farts as an now presented we think 
the right to end secured far the patent 
statute U not distinguishable from the 
right of wading given in the copyright art. 
In both Instance* It was the intention of 
Congress to secure an exclusive right to 
tell, and there is no grant of a privilege 
up prieee and prevent competi¬ 
tion by notions restricting the prise at 
hleh the article may be resold The 
right to vend conferred by the patent law 
baa been exercised, sad the added restric¬ 
tion is beyond the protection and purpoee 
of the ant. This being so. the eaee is 
brought within that line of nase* in which 
mmmofmmmmmmmthis OOUrt from the beginning has held 
, , that a patentee who has parted with a 

Classified Advertisements patented machine by passing title to I 

- • - - --- — purchaser has placed the article beyond 

tsw tej sM ^e yjjijigJ^^SB s i j ss.'SBsps ^^ Oo^t the limits of the monopoly secured by the 

- In Adams v Burke, 17 WalL, 468, Mr 

A lim I ■ WMTD Justice Miller, delivering the opinion of 

- mmv hmma- the oourt, pertinently nid (page 466) 

'The res* pacsmlaiy remits lnrelred 
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15 Bloomer v Mofjuewan, supra, Goodyear 
v Beverly Rubber Company, 1 Cliff , 348, 
364. 10 Fed. Cases, 638, Chaffee v Boston 
Belting Company, 22 How. 217, 223, 
Keeler v Htandard Folding Bed Company, 


INQUIRY COLUMN 


Holding these views, the question pro¬ 
pounded bv the Cuurt of Appoals will be 
1 answered In tlie negative, and 

It it mo ordorad. 

Dissenting Mr Justice MvKlKNa, Mr 
Justice Holms*, Mr Justice Lukton and 
Mr Justine Vaw Da vasts*. 
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Five Ordaaaee Pateata.—WllUam D 
Smith of Washington, D C , has scoured 
Ave patents, Nos. 1,066319 to 1,066333 
iooiutive Patents No. 1366321 and 
1,066333 have for an object to provide 
means far admitting a large volume of air 
or other fluid between the gas oheek and 
the mushroom head without materially 
changing the eons (ruction of the guns now 

in uso Patent No 1,066310 teek* to pro¬ 
vide devioes for injecting powdered gra¬ 
phite or other dry material into the bore 
of the gun with the flushing fluid to eoet 
the surface of the bore to protect it from 
' the action of the hot estate and also to form 
a dry lubricant which wfll not be affected by 
the beat of the gun. Ito patent. No. 
136&330, has for an object to provide a 
positive indicator for showing whether or 
not the air admitted to clear out the retedne 
of the explosion has pmfonaed nek func¬ 
tion, the indicator also forming a leaking 
I device to prevent the opening of the 


! and performed its week, whfle fee object of 
| tise. m e ch a nii show* fa pttet No. V 
; 8WW88 ti to provide far admitting sir or 
* otter fluid to the Ute* « fe* >«« fauns- 
$ «0*aiy after the gpa l» tend and Mm 
I AMMMBMf titeOMofi BOTOB4M at the 




There is New Strength and 
Vitality for you in Sanatogen 

TI7HEN practicing physicians, to the number of 
» v over 18,000, state over their own signatures their 
belief in the health promoting action of Sanatogen, 
when grateful users of Sanatogen everywhere sing the 
praises of Sanatogen, when leading f| i ... _ 
medical journals record the good *”» 
effects of Sanatogen—you surely can- « 

not doubt that Sanatogen will bring . .*, 

new strength and vitality to you 

For many years, physicians in many coun- bT 

tries have watched the true upbuilding, fortify- IT.!* ^ 
mg action of Sanatogen They have seen how “ Tw "‘ m ■ n “‘ k '* 

it infuses new strength and enduranc- into a 

starved nervous lystcm, how It regenerate* N .„ 

blond and tissue, bringing fresh vigor to the Iri ., „ 

weak and anemic, how wonderfully it improves , iJT 1 '1J “1. 

digestion, helping other foods to feed and I," 

nourish 

And those who actually use Sanatogen know rref Tk«. B. Mtbre*. 
that these effects are rtal, natural and lasting — mnhdireiM,* n» Vo,*! 

they know that Sanatogen docs not act as a rilbr( 

spur or stimulant, but as a true food and tonu “ I'.TL 

which feeds and fortifies—naturally and per- JEm te’skTXrereshre'rf * >a pln? 

■latently—not whipping or spurring nature, but *•« h l J^ l ”".j l n 

faithfully assisting her in winning back that 
glorious possession Health and Strength 
Writo form Pram eogy of ■NotooHmmlthRagoiitad" "" 

If you wish In lesm mm abnul Ssnungen liefnrr ib. Uiw -nir., 

you use it, write for s copy of this Imoklri, hcautifulb i i.h i ore li i» ims i- 

Mutinied and compnsing facts slid information of ihc aS". 

ptttert interest. fouad m m « uu 

betirfcwmf f 4* k« think f 

Smootogan It told by g oad d rwggbt a aaarywhmra, c™w "r'loHo 

fas tine ateea, hot n SI OO " ™ 

THE BAUD CHEMICAL CO, 2B-C frrkc rUc. Haw T«rk " 4 "™ 


Vitalized Rubber 
in Diamond I Clinch ! Tires 

calls a halt on Short Mileage” 


All types of Diamond Tires are 
made of Vitalized Rubber— a new 
process discovered by I 

our chemists which 
toughens pure rubber 
It will give ytni the ^ 
greatest mileage — stand . rtPI 

the friction of the road ^WflvZi ^ 
and the pull of the engine /T j 

-—adapt itself from one m 

end of the thermometer ■■■rv r^k 
to the other—from high 
speed to low Under all 

these conditions you, at the wheel, are ruling with 
mind comfort, free from possible tire worries 

Additional Diamond advantages—Perfect VPoint 
Rim Contact, No-Pinch Safety Flap for inner tube 
protection—and, if you wish, the now famous 
Diamond Safety (Squeegee) Tread. 

5s (Us teas bay Piste—rf VfafisW MAW TW-y— earn 
cat ilteai to fit ya— rias at aay af Ike 


25.000 Diamond Dealers| 

, • \\ , *.' n .!• ' mi ■' 5 ( 1 ;- \ ic < 1 
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The Indtttrtel Need of Technically Trained Mea-IY 
Why n« k Plaw ta BmHmm for Mm TsehakaHy TraMed 
By Join Ritchie, Jr 

T IIIC manufacturing world of to-rtay de- materials that may sapplsnt the older 
pends upon tbo man who la technically ones, and be has the education that Will 
trained. Title la becoming mom and (terinlt him to add advantageous qoalltlea 
more evident, and each year the scope of to the materials that be wishes to use. 
such wen la becoming more extended, aa Materials, Important aa they prove to 
apedallata, aa superintendent* and man be, are but a portion of the story of effi- 
agere and In administrative iswlilous. cency, for there la labor and the atechaul- 
And at the same time the oil! for men col plant La bur la very Important, for 
whose |towers of nhoarvatlmi and adapla In an Industry producing an article that 
Mon have been cultivated la on the lu Is not of the highest excellence of finish, 
crease, proof of which Is the fact that for It may overbalance the eoat of material 
every member of tbo class which grad In the ratio of any three to five. The 
nalee this mouth at the Maasuchuaetta In technically trained man has already ac- 
sMtnte of Teihnnlagy, whoae eoureos were ijulred the habit of studying, and It Is 
lu mechanical engineering, there have a study to handle men. The success or 
' lieen five opisirtunltlre to enter at once fslluro of an establishment may depend 




The Lakes Are 
Calling You 


FOR THOSE WHO CANNOT AFFORD Having been in the [last an employer of thpy are expected to do. This Is realised 
A FOUR-YEAR ENGINEERING COURSE considerable labor and In the older days In technical schools, and already the best 
_ and under older methods a innnufaetnrer, of them seek to strengthen their courses 
Two-Year Free- Elsctnolty U *“*" the de|iendeuce of the business methods of b> uddlng something of the direct study 

Uul Cour ’ r,m AppUsd Chemistry lo-day upon the muu with technical train of man. Bat fundamentally the man who 

Applied Leather Chemistry ln * ta the mor ® striking to mo. Further studies man is the one who can place bis 

y Mschhta CoDstruedos limn this. It has lieen my good fortune labor most efficiently, and he does it be- 

Councun Carpentry sod Building to see many jonug men rise to important cause It hi a technical problem. 

inr »****» is pin cos and to realize how much of their There la much stress laid on efficiency 

pZulah t - ~ success was due to the tqieolal education when It comes to dealing with labor, and 

rr att l a witute, (Pspt. 5) Brooklyn, H Y ub leh the tnchnlenl schisil gave to them there are not u few who. In the rash of 

_ .__ , . _ , - , | There was a time, and I his within the newer methods, feel that the workers 

roljrtecluuclullltltcof Brooklyn memory of men who do not consider must bo merely machines. Here there is 


° U ™“ Tannis, , )U|C 

LmTsUm. Writ, mmm hr BwsntW Cadw ’ 
Pratt Institute, <DspLS) Brooklyn,NY " h 





| Catalogue of Scientific 
and Technical Books 
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| LEARN TO BE A WATCHMAKER 


The Craven School 

Mattduck, Leaf Used, N. T. 

A hoy,' hoarding - school offering thorough 
preparation for college or technical nthonl 

Delightfully situated, where salt water bath¬ 
ing, Issuing, Sailing, and sports of field and 
open country afford wholesome recreation. 

A school when the boy with a sclents lie bent 
will find encouragement. Laboratory) scienti¬ 
fic apparatus, hirhsling wireleai telegraph out¬ 
fit) dark-room for photography. 

roe rui moot warn to 

Charles E. Crewen, D.D., Hmitwsster 


live one U out of date and suitable only 
for the bargain counter 

Tltcro are thus most excellent reasons 
why liuslnesM men are turning more and 
more to the technical schools for young 
men who are usable at the outset mid 
who may be developed akin* the Hues of 
the greatest benefit l« the prodnet 

The student who has pa sued his four 
jeers at a technical school of the highest 
grade must hare acquired a fundamental 
knowledge of chemistry and a valuable 
ncqualiitaucv with materials. Including 
Mines most subject to manipulation Man¬ 
ufacture consists practically In processes 
of manipulation. These processes convert 
the material Into products more or less 
refined, and In the transformation* there 
lire the opportunity for efficiency or waste. 

Much schools go further and give a good 
foundation In mathematics, and the poasl 
Idllty of comparisons liy tabulations and 
graphic diagrams, which are a seated book 
to the old scltool bmdusss man, gin a 
basis whereby economy and efficiency—so 
far aa materials go—may he estimated. 

Knowledge of mate rials means much 
mure In other departments of the busl- 
urea, A man who ha* knowledge of this 
kind can test what la offered to him. He 
has a means of making the raw material 
conform to a desired standard, tuM will : 
reap the advantage* th*t must foetke to i 
him In th* evenness and reftaMStY of hta 
Own product Further thsm thH joeb a i 
man rim select between rtateriskwbsn : 
therein a ehote*. tlm k fit*#* te Mi* hsw , 


verge them all to the greatest benefit of 
the whole estshllshraeut He will be able 
to estimate the value of beraldad Improve¬ 
ments uud Judge whether they are promis¬ 
ing ones. He will he able to let go when 
older method* fall by the newer standards, 
and he will avoid, what la not so rare In 
this country, I he murtlBcatlou of seeing 
an up-bwlato rival growing up In Ula 
very shadow, and absorbing bin bu st no se 
through wore efficient management 

Then again, and moot certainly not to 
be uuderratlmAtod, technical training U 
of the utmost \alue In Industrial explora¬ 
tion There Is constantly the ntod of pro¬ 
duction along undeveloped Hues, All 
kinds of hualness is groping, so to speak. 
In soml-obHcurily, seeking new fields, new 
methods, new material*. Her* It k that 
tbo man with a knowledge of the mate¬ 
ria Is and a knowledge of the methods and 
with a mind open to catch the latest In 
formation that science hoe to offer him. 
Is bound to win 

Only a quarter of * century ago it 
was the practical man who had worked 
up, who was at the bead of tbs concern. 
It was the bobbin boy or the lineman who 
bad grown to bo preside*! To-day It la 
the nun technically trained, th* s ngln eer. 
He Is making his way wtth *H spied. Ha 
la yet young. The graduate* of th* Mura 
ctmaett* institute of Teebnolocr, th* eld 
eat school of tbs Usd la the oauntry, aver¬ 
age but thirty-five yrare «f offs. Bat be 
is growing otter and fet wtaudag hk ***** 
sandy and certainly, «■ Jj 



ELECTRIC LIGHTING FOR AMATEURS 
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The cause of 
friction 
and the cure 

T TN HER a microscope 
VJ the highly polished 
beating surfaces of your 
car show full of depres¬ 
sions and projections. 
When* bearing surfaces 
meet.these p rojecbons in¬ 
terfere and 1 cause friction. 
Dtxon's Flakt Grafhiu 
lntrcgiuced into a bearing 
by means of a vehicle, 
such o»grease, interposes 
itself between the surfaces 
and prevents all metallic 
contact. Dtxon's Flakt 
GraphtU as contained in 

DIXON’S 

Graphite Grease 

No. 677 


Thu graphite steam is unex¬ 
celled for transmissions and 
differentials. For sale by all 
good dealers. Try il 



Tarts on • 16,000 H or— p ower 
Fottinger Transformer 

(OmMU from HU ««.) 
nectkn to recall the gaorela of tbs Fflt- 
tlnxer tranaformer After being invent¬ 
ed br Hr FOttlnger, late engineer of the 
Vulcan Works, the transformer was do- 
volopsd by this Arm In conjunction with 
the Inventor, and the first installation 
made la 1900, on board a wharf steamer 
gave excellent remit* In permanent oper¬ 
ation. 

Another Installation was made on an 
English coasting newel designed for pro- 
duoer-gaa motor propulidun This trans¬ 
former, designed for ISO borne-power, was 
tested under a maximum loud of about 
000 home-power. Us maximum efficiency 
being upward of 88 per cent 

At the beginning of the preuent year 
an order was received for a big trans¬ 
atlantic steamer on which the huge trans¬ 
former recently tested la to he Installed 
This baa already been followed by an or 
der for another Installation A new ven¬ 
ae! of 1,700 tons displacement for the 
North Hre health resort service, which 
baa been ordered from the Vulcan Werke, 
will be equipped with an engine plant 
comprising two high speed turbines and 
two Fflttlnaer transformers, each of about 
3,000 horse-power 

The remarkable maneuvering capacities 
of the FOttluger transformer which have 
been demonstrated by the exiierlmental 
plant on the wharf steamer, also snggest 
ed Its use lu connection with Diesel mo¬ 
tor ship propulsion. Even In this field a 
ouccere has already lieeu scored, a Urge 
Belgian firm having ordered for a motor 
vessel intended for the Congo, two trans¬ 
formers each of shout MO linrse-power 
This Installation slums tbe special advan 
tage of allowing the mm revendlile Diesel 
motors to be operated at low speeds or 
rotation, L e. with a remarkable safety 
Of operation, while the propeller shafts. 
In view of the smallness of the propeller, 
had to run at higher numbers or turns. 
The Ftlttinger transformer thus transmits 
to higher 



The Multigraph "Puts You Next” 
to the Man 

And that's half the battle, in selling goods. 

The other half is to know your manliefore you go after him 
These facts explain the wonderful success of Multigraph Sys¬ 
tem in producing new business. 

Put the following three elements together and you make a sale* 


The Prompt and Ready Multigraph 

With the mmcliine In your office you are free from primers’ 

When your idea, come to you, you ran get them into type (any 
face of type) before impiratiiin grows cold 

Whatever it u—typewritten or pruned—folder, booklet, hollar 
organ, bulletin or letter—turn it user to the Multigrnph 

The Multigraph opportunity in your buainni u limited only 
by your own originality—pint the free co-operation nf our Hum 
nen Aid Department. 

Let lit tell you tome of the aituniihing things Muliigrapli Sys¬ 
tem has done for other. 

You're ahiolutely ufe in investigating, for you can’t hm a 
Muldgraph unlen you need it 

THE AMERICAN MULTI GRAPH SALES CO 

^ jamasra ^ 
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tween no load and maximum peak loads. 
The sat cun stand overloads op to about { 
3,300 horse-power on the aecondary shaft 
and la driven at an average ratio of 
1 4.8. The efficiency of this tranaformer J 
eon be kept practically constant at about 
80 per cent within wide limits. ] 

Apart from three large units tome 
smaller units hare been designed for the . 
operation of blowers, lifting derlere, etc. 

All three applications conclnstvoly show 1 
this type of transformer to possess a re¬ 
markable safely of operation, reached by 
no other gearing, up to the highest outputs 
and speeds of rotation. Ill fact, the trans¬ 
former has now definitely emerged from 
Its experimental stags and la ready for 
Industrial exploitation on a hogs scale. 

Bacteriology and Tour Hrethli 
(CreeteM from pees 14/.) 
restive, however, a number of infections 
bars boon encountered In which tbe In¬ 
jection of dead bacteria has not yielded 
satisfactory results, and In anima l as 

STSI-WIF lim it wImA against by 
F thaws of Hotnt bacteria. Brer store this 
tom of ttnatgMot *u iatwffftwd, at* 


Smile And Feel “Life’s Worth While” m B. V. D. 

E njoy the games of the summer and the game of life in B. V D. 
In this ‘‘line-up,” four men wear Loose Fitting B V D — 
the fifth wears tight fitting underclothes and a harassed look 
He doesn't know the coolness and comfort of light-woven, skin- 
soft, air-free B V. D Coat Cut Undershirts and Knee Length 
Drawers, or Union Suits. 

To get gen am B. V D get I good look it the label On every B. V D Undergarment u lewed 
Thu Red Woven Label 
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NEW BOOKS, ETC. 

Tn iHrcupmcTATion or Dhaka. By 
Prof Bfground Freud, LL.D Author¬ 
ised Translation of the Third Edition 
With Introduction by A A Brill, Pb D ,. 
M D New York The Macmillan 
Company 8\o , filOpp 

read ■ 'Interpretation of Dn ti 
anted ae an event (or Kngltoh and American' 

to Of psyehokwy who are unable 




the Inner meanlnn of . 

Inclined to differ with him and hi. follower, on the | 
form to* the dream 


■ from the eldvtd abnormal per 
chnhwy Having been led by hlaatudleaanhyiteria 


ho found that three w 
hywtorlr wire Invariably n( a sexual nature 
da Una from early childhood he wae tempted to the 
that the wtehee Mulled In drtanu arc m®- 
i hie dhaiide. onnlend 




lA Mkk. FbacicuIm 10 4 20 
lehnurlr IaumiiMW, 101 t 

Thnw, InataUmenta of La Mrv ukn op I 


aU types Ilf" on Imard a w a rail Ip organisation of 
the French naval imnamnel description of a mu 
vnarl both of the icalllUa and ateamlt 
types the launching of a ahlp daarlptlon of 


Thk Holuiku h Foot and thn Militant 
Shoe A Handtiook for OfBoen and 
Non-oomininHKined Officer* of tho Line 
llv Edward Lyman Munson, AM 
M D Major, Medical Corps, United 
State* Army Fort Leavenworth, Kan¬ 
sas, 1012 8vo , 147 pp , illustrated 


... HTDBAULtm A Text-Book 

for Secondary Technical Schools By 
Mansflold Merriman New York John 
Wiley A Sons, 1012 12mo , 166 pp 
Pnoe, 61 net 

The atm of the book la to Impart a knowledge of 




This it the factory that produces 

The Noiseless North East 
Electric Starring and Lighting System 

For four years we have been building electric starting and lighting systems— 
not so much, however, with the idea of producing in large quantities at the start, 
but more with the aim of turning out the highest possible quality 

We have been concentrating our efforts and our enLrgics upon the devilop- 
ment of our plant and of our organization, and upon the improvement of our 
machine 

As a result, wc have today the finest and best equipped plant in thi world, 
devoted exclusively to the manufacture of electric starting and lighting systems, 
producing a motor-generator, of our own creation and construction throughout, 
that is the simplest, lightest, most compact, most flexible, most powtrful and must 
economical electric, system ever put together 

And this policy of placing quality before quantity has inevitably led to a t on. 
stantly increasing demand for the North hast System which is now standard equip 
ment on many of the best cars 

Aik your dealer to show rou the positive, mistiest a, tun <n 
Tit North East Electric System 
and specify its installation on your nett tar 

The North East Electric Co. 
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AGENTS 

fw ml for our proposi¬ 
tion on Ibu Hawthorne 
Knur Cylinder Auto- 
mobilo Hand Air Pump 
HAWTHORNE WG CO .he. 


Thmir past goodnmmm i* 
history — thmir falarm 
goodnmss im assured by 
thm Liggmtt & Mymrt 




Richmond 
Straight Cut 

Cigarettes SSSSt 

Favontmm for oomr thirty ymarr 

Great presses now pour out 
THOUSANDS of newspapers 
for every hundred printed when 
Richmond Straight Cuts first 
sprung into popularity 
Still, during all this long period, 
Man's invention has not been 
able to produce a cigarette 
that can supplant Richmond 
Straight Cuts—the best of all 
Virginia Cigarettes 

20 for 15c 

t% 




























































From forest to finish there is a characteristic 
superiority in Waterman’s Ideals. The pure 
Para rubber used insures durability, tight¬ 
ness and fine finish. The appreciation of the 
quality of these pens has built our three en¬ 
ormous factones and placed representative 
assortments in the best stores of every local¬ 
ity for convenient, personal selection. Gold 
pens to suit every character of handwriting. 

Booklet of styles or story of manufacture on request 

L. L Waterman Company, 173 Broadway, New York 
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Tho Scientific Aasrlus Pnblioatioas 



Mann ft Co, Inc., 361 Broadway, Now York 



The purpruu- of thta journal U to record uccurotelg, 
gtmplg, and intrrcattaglg, the toorld’a progrcaa In aoUm- 
tt/te knowledge maul tndumtrtol achievement 


The Need of an Automatic Stop 

F ATE swnn In luiui Minuted nut thn New lork 
New Haven and Hartford lUillruud Lorapuny t» 
(each llie need of an aulnuuitlc train atop. In 
the course of the lout tun years— from June Nth lull 
to June 12th. 191'I 'there hove liceu nn Ichh than thlr 
teen accident* on that unfortuiinle road—thirteen necl 
deute lu which fortr eight penum* were killed mid hun 
dredx Injured The sheer oureleHNtiesa of iiiglneer* 
WHh realKMiMible for |mrt of thin ln*s of life, and Hpreud 
lug rails, aliort irnHsovers, Inoixrollvo hIiciirIh and 
other ilefectlM et|til|nuent for (he real The lax* necl 
<k*vb » renr-tnd roMaimi tn which six were kllleil 
wiim hImo iirlnuirll) due to defective eqiilpimnt 

In hln testimony at the Uorumr* luqueKt, the tngl 
Beer who Ih held retaponHlIiU told n alorj which It *ub 
atn nt In led, ill wolves liliu of on relessneaK. Alwolutelv 
Ulilll though lie was lo drive n fust lKvxwMiger lucomo- 
livi—lie twin a ]ironio(ed flniwiu who Inid handled a 
powerful express uigtiie onlv ft few I liner—lie hud 
lietn Idaceil In the enli of n new and i xcoptUmully heavy 
1'iullli lv|w engine the alrlirnkea of wrhlcb hud lieen 
reimrled defective lie testified that he olieved Ivuth 
the distant and the home signal* act nituliiMt him In fore 
hi reniheil tin wine of the accident hv mIiiiIIIiik off Ida 
Htinui amt applying hln airbrake*. Hlher Imcuuw the 
alrlinike equipment nun not niliiptid to thin Uia»000- 
|nnmd loeomotlru unit the ilxlil cum’ liehlud ll nr In 
cause It waa out of order I In Ini In ruaheil on 'Dm 
engineer mu tided the truck, blew hla whlrtlc null llnnllv 
tried to reverae hla powir hut wna niinlili to do ho 
InnilUHe of liln phyalnil Inability to move the stiff 
revimlug lever hiiIHc lintly The brake* of the rear cum 
apparently lulil latter than tlioao of the forwanl ears. 

Hornet hi ng ean lie learned from thin Ulaantir Engine 
liulldera niual otivloualy provide a more cattily oiiernted 
reversing gear I‘a wing over the fact that the ulr 
brakes seem to have linuceoiiiitiihly failed nnd that 
liiHtend of a atcel coach, u wooden parlor cur had to 
hear the brunt of the ahuck, with the familiar result* 
on which we have rciieatcdly commented, Hindu the 
nece-wlly of relying on on uuloiuuile apparatnx, which 
will net lmle|iendi ully of an engine* r Ih drlvin home 
with tmglc force 

No doubt (he New Haven rondti Intercut In auto¬ 
matic atopr tvIdeiH-ed h) lta widely advertised Ion 
thoiiwind dollar offer for n rullnlde appilnnee will be 
heightened h> thin latest entantrophe The railroad an 
well ii* luvenlor* In general will siirilv pmlll by n iloao 
utudy of the clrcumatanccu that occaidimeil the ooIUhIoii 
M t must admit that we know of no nntomatlc atrip, 
olherwlac iiimlijeellonnlde which would have averted 
UiIn imrtlcular coIUhIoii fur tho mason that most atopa 
do not ahut off the power hut simply art oo the air 
bnvki HVHteui end sound or display a signal. Only n 
at oft whli h would nvime the power woo'd bo of nuv 
service win n airbrake* prove luoperullve at tho crucial 
moment 

Agriculture in the High Schools 

T HE plan of touching agriculture In (lie second 
nry ochools U spreading over the cninitrv with 
remarkable rapidity -mi much no, in fact that 
H la very difficult to And enough teachers qualified to 


give such Instruction. to my nothing ef tho- 1Mb Of 
mutable eiaipaaent and other matortai dllhrmlfU a 
Agrleultarol coll egos ana now a familiar tostitation, 
and agricultural loot ruction to the com moo aohoola It 
no rvoreUy Oo the other hand, agriculture In the high 
whnotH may *dll be regarded as experimental, though 
It will soon oaaae to be aa Thto subject has JtM been 
lnvaHilgated and reported upon by the United Bute* 
llurcau of BdacaUun From the report In question it 
Hptiear* that as recently as the school year 1900-07 teas 
than nno hundred liubltc secondary school* either 
Hlieolal or general, gave agricultural Instruction, evgn 
by means of simple experiments, lu 1910 about-1)800 
schools reported that agriculture was taught as a sep¬ 
arate aLuily In the high ocliuol department It la true 
that In Homo of these cases the term “high school" was 
made lo Include the upper grades of the grammar 
school, liut even making allowance for this fact It 
remains evident that there has been an Immense In 
cream) lo the number of true high schools In which dis¬ 
tinct courses in agriculture aro offered 

The drat tonlstlve steps la this direction date from 
the iieriod between 1830 and 1800, daring which there 
were a few attempts to Introduce agricultural hurt roc 
lion Into the ordinary academies, aa well as aome purely 
vocational experiments. From 1800 down to a very 
recent date the land grunt colleges, established under 
the famous Morrill act of 1802, tn addition to their 
regular college courses, did much work of a purely 
Hucondary school grade. The Lnlvendty of Minnesota 
In lMW set off this work into a high xchool department, 
an example very largely followed since. About 1907-08 
a large number of special agricultural high school* 
were eatnbllahed, hut this practice boa now declined 
somewhat In favor of Ihe plan of granting Btate aid 
for lho support of departments of agriculture, or of 
agriculture And home economic*, sometime* including 
manual training, In high school* already In existence 

Another token of progress 1* the Increasing length 
of tlMMe high school course* In ngrit-iiltnrc which at 
Ihe outset were mainly limited to one year In the 
academic year Hilt to 1012 agricultural course* of two 
or more yetvr* were maintained locally In about ISIS 
public schools. Hud by State aid lu 178 more. This U 
In iifldlrlnn to SO or more separate special athools of 
agriculture nnd 34 secondary schools attached to tho 
land grant college* 

T-aek of teacher* has l*>en tile grant dimcullv ever 
h1iicu tlm Introduction or *|hx-1hI agricultural courses 
Into the high school* liegan Wlien the textbook was 
supplemented hy slmide school room experiments, a 
short summer course wnq sufficient to piece out the gen 
eral training of the science teacher or the practical 
farm exiierienco of the priudisil or *nperintendeuf 
Now however, with high school course* extending over 
several years, and Including the more elaborate Held 
nnd judging operations, such uieuger training Is In 
adequate Within the last two or three years the Idea 
has spread rapidly of establishing professorship* of 
education In agrteullural college*. and profcsanrabliie 
of ngrlculture In colli gc* of education (the general nor 
ninl schools) Moreover, there are now greallr Im 
proved factories for preparing. Instructors for high 
school iigrhniltnre In nt least 17 of the land grant col 
lege*. Iluinka chlvHy to the so-culled ‘Nelson amend 
went to the agricultural approprlutlon bill npiiroved 
Manb 4th, 1907, nhh.li provides that u portion of the 
funils appropriated Ihorchy amounting now to (20,000 
uiuiuaUy, may be lim'd by the land-grunt colleges for 
the special preparation of Instructors for leaching the 
elements of agriculture nnd mechanic arts. 

The textbook problem has been fully solved during 
the |iast three years, with the appearance of toxts espe¬ 
cially written for secondary schools. Including some on 
particular brunch* of agriculture for use in the ad 
vanced course*. 


kRt^w lwi ft to mve that 


from three of 6* re *—toto f&o*Bx total 8T»* is s*a- 
straetieo. WUSe Mg wffl iff** toe pmka to ttrir 
quantitative relation, thto N* l tt «XB* wH totl tafr 
A aariaa of teato at thta tom Em* per¬ 

formed by Prat D. a Coker of Um City and Ootids of 
Tyoadon Technical College, and was reported upon be¬ 
fore the sixth confrere of the International Aaeoda- 
tion for Testing Materials. An account of these experi¬ 
ments will be found In this week's Issue Of our Sukiuc 
mkvt Prof Coker applied the method in particular 
to tbs examination of cement bstqoetteMnoh 04 ate 
employed In the usual strength testa. Ha shown that 
the ratio of maximum stress to mean stress varies from 
170 for the American standard to 1.76-for toe Bogliab 
and 1.96 for the continental standard*, taapectlroly 


the stress distribution In the several standard trims, 
and show what an Important factor the form of the 
briquette la. This I* just one appUtatiob of a method 
which seems destined to find a very general field of 


utility 


GcMtk Bmrmreh in Gnmt Britain 


W RITING of “The rrogrea* of Mandellaa 
Htudleo In Great Britain." In the Monthly 
Bulletin of Agricultural Intetttgvuce of the 
International institute of Agriculture, Prof R. a 
Punnett of Cambridge University shows how in¬ 


tense the activity has become in this compare 
lively new field, end what valuable result* have 
already been achieved by British Investigators. It 
happened that the well known work of Rateaon 
and hi* collwigue*, at Cambridge, coincided with 
the rapid rise of the Bchool of Agriculture of the 
University, so that the new knowledge was Immediately 
applied to practical purpose*, especially lu 1‘rof Bir- 
feu'a experiments In crossing cereals. Already" lu 
proved wheats have been developed and placed nt the 
service of British farmers. The British government 
now sulMldlicen the research* In plant breeding at 
Cambridge, which have been extended to plains other 
than cereals, especially fruit trees. One Important qn 
dertnklng in progress here 1s the development Of a 
put ala naturally Immune from rhgtophtkora inf cetane 
(potato blight), nnd success appears to be near at baud 
The Cambridge experiments also extend to poultry nnd 
sheep. The best equipped British Institution foil the 
study of genetics la now the John lnnes Horticultural 
Institution nt Merton, near London, started in 190U>w(th 
Prof Bateson, formerly of Cnmbridgi, as Its drat direc¬ 
tor Mr Hurst, one of the pioneers In Memlkdlnn 
studies, lias established an experimental station at Bur 
bnge near Leicester, where one of the most interesting 
exiierlinpiils alms at the production of a pure rafe of 
atccpleiliiiHers 1. c, horses with a special aptitude for 
hunting (Jenellc reseanh Ih also carried on bv Prof 
Kecble, at University 1-allege Bending, especially on 
prluiuluM by Mr Btaples-Brownc, of Bampton near 
Oxford, who is working with pigeons, and by Dr Trow 
of Cardiff in Ireland, Prof Wilson of lyublln has 


lately brought together n number of records dealing 
with the heredity of coat-color lu cattle and homes, and 
with the milking capacity of rows Scotland has made 
a start hy creating a lectureship In genetics at the 
University of hdtnburgh. 


iRTMtigRtln# Atmospheric Pollution 


A COMMITTEE has bean formed with beadquar 
ten at London for the purpose of ataudardlx 
Ing and co-ordinating the diverse methods fa 
use In various Paris of Groat Britain tor determining 
the degree of pollution of toe atmosphere by dost gad 
soot 


Aa Optical Test for Mechanical Strains 

T HE modern engineer has a wide field from which 
to choose In devirtue methods of testing mate¬ 
rial* the physicist In ready to place la hla 
bauds the most refined moan* of experimental obaer 
vatlou. Thus, for example, It aiay often be su(Orient 
to know tlve net result, as me* ku rod at the points of 
application, of a system of straws exerted oo a given 
structure or machine part But how much more vain- 
able tho knowledge gained If we can actually look Into 
tho very core of the material of construction, and see 
the line* of strain A simple application of physical 
principles enable* ui to do this. For a transparent 
liody such as glxsa, under strain, no longer allows 
the passage of light tadUtonnily in all directions. It 
becomes "optically setlw," as the physicist says, spd 
rotates the plane of psta ri a o d light In a meamra da- 
pending upon the artgnitode of the strain. The effect 
on* be rendered observable to the eye by the aid of a 
Meal’s prism la this way a glam model of m slrtttrim* 
w sample to be tsated give* qs a valuable Insight tote 
fto distribution of strain, primarily In the model, and. 


Undertaking* of this character Include the luvestl- 
gatioiw conducted by the Laaacct in 1011 Upon the Moot 
fall of London, Urof. Cohen's experiments at Leeds; 
end those of the Glasgow Corporation. Heretofore ho 
attempts have been made to Introduce uniform method*, 
eo that the meesnremeata madtf In different pleoe* are 
not comparable The committee haa bow derided to 
recommend two method*. «, 

tine of the* method* la that *occe*ef*Jly used In 
the Inquiry conducted by the Lonoet, In which a fbtm 
of enlarged rain-gage haring a catchmefit filfe* of fonr 
square feet received all ritn, soot, and other deposits, 
and to which a Urge hettie was provided to collect 
them, *o that they could be analysed each month and 
the amount of solid* estimated. 

In tbe 400004 nwtfhod, vhfcsh It myh bhoo oob* 
pHcoto4 tt»n the tot* • 00 * 00 i«4 toIqw of k 
dram totouab Altar paper to * sphrial apparatna, and 
toe degree of dl ecutncath m of toe paper measu red. 
Thte method, which haa been jn eae to fHea>ow tor 
Mhjret two yen*, to lunM bn gtoh.retoitoreMMRta df 
■ the solid contaota of the air tooes daf and from 
hour to hour. -v , " - 



amncAMQDGAN 



I mfetifeife BaOraad AUlwate. -A carafel ttaiy at 
a* eatidra te , no matter tbtir natua, baa bMo 
sto* %f Ufa >Wnk> Btflroad, during the put 
tm> fed kWd fera fraud tint probably 7* par next at 
than 00«I4 km baas prevented if the employees bad 
iwd l k tifefal aaution. This baa led to the pobUoa- 
Mm of » booklet entitled “Safety Htate and Suflteetion 
hr tha Aimdoa of Personal Injury Aoeidente," by 
vbtdi it la hoped to ednoate the employ** to a dtopori- 
Mm to be dniafid. and to develop in eaob individual a 
anoaa of pereooal responsibility, not only far hia own 
paMy, bai for that of Ms fallow employee ss well 

Larpaat Otaaai lagtead Vassal.— 1 The ahlp “ Hagen" 
whlshto thalarieit veaael In the world to be propelled by 
Dtarti ok engines, recently made bar trial trip In the lower 
Nap rock Bay Tha veaMt whieh vu built far the 
Standard Oil Company maaaurea 400 feet over all and haa 
a displacement of 8^00 tone. She ia equipped with two 
fl-uyftadar Dfaael engines of 2-eyol* type, adapted to de¬ 
velop 3,400 hone-power at 140 revolution* per minute. 
At aaa the ataarlng eogtee if driven by oompreaeed air 
When marine port, ateam Aran a donkey boiler ia und in 
the ateerlnc eoaine The veaael ia lighted by dec trinity 
and the living quartan an haa ted by a hot-water sys¬ 
tem, the water being heated by the main exhaust erf the 
engine. During the teat the veanl ran at about eleven 


Death af Charlaa Henry Ckaav— 1 The former bead of 
tha aUpfauilding firm at William Cramp A Bona died at 
tha hope of his eon in Phi l a delph ia, on June 0th, at the 
age of 88. Ha waa the eon of William Cramp, who 
founded tha Arm of William Cramp A Bona on the Dela¬ 
ware in 1880. Upon tha death of William Cnunp in 1879, 
Charlaa Henry Cramp became the head of the firm He 
did much toward the building of the American navy 
As far bade aa 1879, ha built four veaaala for the Russian 
navy The battleship “Maine," luoooaeor to the "Main,," 
that waa destroyed In Havana Harbor, waa built by the 
Champa in 1802. It waa Mr. Charles H Cramp who 
suggested the “penalty system" by whioh a oertaln sum 
ia dadtMted far every unit of power below that guaran¬ 
teed in the contract. William C Whitney, then Secre¬ 
tary of the Navy, aooepted this suggestion and also intro¬ 
duced a premium system by whioh oertaln sums are paid 
in addition to the oontraot price if the performance ex¬ 
ceeds the guarantee in the eon tract. 

Air Testing ta Submarines.—In order to determine the 
amount of carbonic-acid gas in the air of submarines, a 
device haa been developed in Germany known aa the 
“aaronome ” It oonMats of a cylinder of nutwood about 
4 inahaa in diameter and 4 inohos high. It carries s scale 
far the liquid in a U-shaped glass tube whioh indioatea 
the earbonie-add oontent of the air The cylinder ia 
oioesd by aa air-tight lid Through the lid passes a thin 
tube with looking wheel whioh transmits to the outride 
air the air tension produoed on closing the cylinder The 
nickd-platod inride wall and bottom of the oyUnder are 
Unad with moist-filter paper The elr within the cylinder 
whioh ia to be tasted comnmnloatea with one branch of 
the U-tube while the other ia open to the outride air In 
the Ud of the cylinder is placed a cartridge for absorbing 
carbdnic arid. This cartridge remains closed while the 
apparatus is opened to admit the atmosphere that is to 
be tested, then by screwing down the looking wheel above 
referred to, the cartridge ia made to tall from the Ud to 
the bottom of the chamber, and as it absorbs the oarbonio- 
arid gas, the volume of air in the chambers Is reduced by 
an amount whieh is indicated in the U-tube. A single 
cartridge may be need for ten ordinary air tests. 

Air l eriataa ce 1a Btavtoa Timet—The question of 
air rastatanoe in the Simplon Tunnel ia discussed by a 
leading Swim angineer, B. K Uo he nm ann. The energy re- 
qilred to ran trains in the tunnel upon tha deotrie line ia 
SS watt-hours per toss-kilometer, including the weight of 
the locomotive, had tUs high figure is due to air redstaom 
within the tunnel. The tannd ia 14.7 feet wide at the 
nil level and 18 reet high from ties to roof, the area of 
l ection being 280 square feet. The two large electric 
motor-driven Mast tana at the Briguh end send in 8,890 
euhio fait of air per second, and there are two correspond¬ 
ing exhaust tana at laaDa, A train allowed to run down 
the road by gravity on the 7 per l,00d;maximum gradient 
between the tunnel nods cannot exceed a speed of 00 
Mtometata (87 arilra) an bow, even when going In the 
wane direction as the air currant, for the action here re- 
■antHea that of a dash-pot. He eomperss ths results ob¬ 
tained within tha tonnsi with those of tbs train when run 
tatfasopanair, and finds that at s speed of 2ft kilometers 
(I&ft mllee) an how a train routing In tha tunnel with the 
dt draught eoeonntma lam reristaaoe than ta too 6pm 
air, batag propelled by tha air currant, At speeds over 
this amntaM, too ratirtaana ta the tunnel is grantor than 
taftoaafc Seat rtatatonae due to eir will certainly be 
hrawtad whan tha moon* *#d peqaflel tunnel oomra to be 
bSstafi tha prhtawa toft than fab felmrad betwem the 
jllBlij.’fed| <8 theto ataf ae ffe tmt tatejHB b e fid fait apart 

fititaato^a" aratfi 


Leaf Piatoaaa Wholesa Talayhan T —Aooording to a 
praaa r e p or t whoiaaa telephonic eommunleationa have 
anneintiiilljr bean e st ablis he d between Berlin and Vienna, 
a distance of 888 mttea. The German station was at 
Nanen and the Austrian station on tha roof of the 
Technological Industrial Museum In Vienna. 

Wireless Button ta the Arctifc—Tho expedition which 
will leave New York on July 2nd or 3rd to explore the 
Are tie continent known aa Crocker Land, is to carry 
with It a powerful wirriera telegraph equipment The 
generator* will be operated by keroeene engines and a 
Telefunkea wireless system win be employed, having 
a range of 2,000 mile*. The wireless apparatus will 
be installed on the north ride of Flagler Bay This 
will enable the expedition to keep in touch with civilisa¬ 
tion and It will also permit of experiments with directed 
Hertaian wave* under the Ideal riimatio oonditions of 
the Arctic At Flagier Bay there will also be established 
a erismographie station. 

Tha Output *f Bee t rtral BteeL—The Comltf dea 
Forger do Franoe haa compiled the following table of 
the world's output of electrical steel 

^jwe ^eio, 

Germany and Luxemburg 17,773 30,168 00,084 

Austria-Hungary 9,048 20,008 22,887 

United States 19,702 62,141 29,108 

Franoe 0^16 18,448 18,880 

Sweden 691 431 2,034 

Total 47,089 122,289 128,610 

It will be observed that In all the countries there 
has been a steady Increase in output except in the 
United States where the output for 1911 is 44 per cent 
less than that of 1910 

The New Electric Searchlight Projectors, made by 
the Allgemrine establishment of Berlin, are among 
the most powerful yet to be produced, and their candle- 
power, which is too high for measurement, aan only 
be reckoned In hundreds of mUlionx. What is striking 
is the new method of regulating the arc The large 
ear bo ns are now moved back and forth by small electric 
motor* and suitable gear*, current being applied to 
the motor* by a rat of relays whioh work according 
to the currant taken by the arc, thus securing an auto¬ 
matic adjustment of the arc length in the beet way 
The base of the projector oontalns other motor* for 
all the searchlight movements, and a distant lever 
control Is so designed that turning the lever In all 
directions makes the projector also follow these same 
directions for pointing the beam. These searchlight* 
will carry several miles and still give light enough to 
read by. 

The Vibrating Bead Method of showing the frequency 
of alternating currents Is meeting with much favor 
at present on account of its simplicity and accurate 
working Aa will be remembered, it consists of a set 
of ray ton small tongues of spring steel mounted in 
line before a long magnet carrying the current, eaoh 
being tuned for a dithreat pitch between 46 and fifi per 
■sound. Only one tongue out vibrato for any given 
pitch of the current, and the free and slightly upturned 
end of the reed expands out in an apparent broad line 
■o aa to be clearly seen when it vibrates All tbe reed 
ends an on a dial in a line numbraed in series so that 
when the current la at the standard rate at GO, tor 
instance, this numbered read la aeon to vibrate. By 
using the reads to make battery eootaet*. we aan signal 
any over or under frequeoetoe to a distant point. Another 
use la to mount tbe new Hiltebnnd dial or reoorder 
(levies over an offloe desk, oonaeeted by wire to the 
dynamos, ao that the chirf engineer sees just bow the 
machines an running 

Etoetrie Heat-storage Stove.—Perhaps the develop¬ 
ment of sieetrleal cooking haa not been greatly en¬ 
couraged far the reason that euch apparatus would be 
employed at tbe my time when tbe load of tbe central 
station waa highest. Recently an electrical stove haa 
bean Invented whieh tbe central station manager should 
wetoome for the very reason that It sails for a low 
rate of current continuously or during the period when 
tbe eewtral station ia not burdened with a peak load 
The stove consists of a block of iron imbedded in beat 
insulat fa f material Within this Mock is an etoetrioal 
heating unit. Tbe mrtaoe of tbe iron block forma 
a smooth plats on which a ooolong utensil may be 
placed. But normally when tbe stove is not in use it 
1* covered by a Ud, also filled with heat In flating 
material, d* then to practically no outlet for the beat 
generated by tha heath* unit, tbe iron block to steadily 
heated aad rtoee in temperature until the cover to 
removed far a expiring utensil to be eubetitutod. After 
cme dtoh ha* beat cooked, the cover to applied to the 
stove again and it to permitted to store heat until the 
next dtoh ta to be eoobed Aa compared with tbe or¬ 
dinary diak stove Aa beat-storage stove uses very 


A Remarkable Nataral Bridge ta the PUMpptaaa. re- 

oently discovered by Mr Paul R. Fanning, to described 
ta the PkUippino Journal of Sdsnot Although only 
about thirty mile* south of Manila, It to believed never to 
have boon visited before by white men, and it is the first 
large natural bridge reported in the Philippines. It to an 
the Laosuhim stream, a couple of miles west of Sitang 
The stream runs through a cabin and the space beneath 
the bridge form* a tunnel, about JO feet broad and some 
280 feet long Tbe floor of the bridge, now about ISO 
feet above the stream, bean evidence of having ones been 
the bed of tho latter 

Mtaato X-ray Ptetaras.—M Pierre Goby appear* to 
be the first to obtain photographs of very minute speci¬ 
men* by the use of X-rays, auoh as diatoms and the like 
whieh have about the rise of a grain of sand This ha 
doe* by placing the specimen* directly upon a photo¬ 
graphic plate and allowing a perfectly vertical beam of 
the rays to fall from a bulb above, through a special tube 
ao aa to property direct the rays on to the object In 
this way he secures a very minute photograph of the 
interior structure of the specimens, and thia can be en¬ 
larged many times so ae to obtain a large view in whioh 
the structure is dearly visible. 

Carnatiea Feed.—The mere chemical analysis of a 
fertiliser does not always afford the proper measure of its 
benefit to the plant. Nitrogenous manures of various 
sort* may furnish the same amount of nitrogen and yet 
produce widely different result* with flower* Thia haa 
been clearly shown In one of tho largest greenhouses in 
this country where fish guano waa tried aa a carnation 
fertiliser with astounding results In rapidity of growth, 
strength of ebon and beauty of bloom the plant* an 
treated outclassed those fertilised by other manures 
FUh scrap is worked up into fertiliser in large quantities 
along the Middle Atlantia wut and to some extent along 
the Great Lakes. The ooat Is not unreasonable In all 
probability there is some active plant stimulant in the 
fleh that account* for the mult*. Methyl amine is found 
in fish and this may bo the active element. 

The Cooltag Power of the Atmosphere depend* upon 
other things than its temperature and tho temperature 
of the body cooled Thu*, tho wind is an Important 
factor, as is tho radiating power of the body In question. 
Dr J R Milne, of Edinburgh, ha* described to the 8oot- 
tieh Meteorological Society an instrument for measuring 
tbe rale of ooollng from a standard surface maintained at 
a fixed temperature of 08.4 deg Fahr This is “blood 
heat,” and appear* to have been chosen in order that the 
readings of the Instrument may be a measure of analogous 
effoota upon tbe human body The device consists of a 
cylinder of thin copper, Insulated except for its hemi¬ 
spherical top with plaster of Paris Ills filled with paraffin 
oil, and the amount of electrical energy necessary to keep 
the oil at blood heat is continuously recorded lienee 
may be deduced tbe loss of heat calories per square cen¬ 
timeter per second Dr Milne calls his device tbe 
“psuehrainometor" (Why not “peyohndnumeter'7) 
It is quite similar in principle to Frankenhauaer • 
“homoBotherm” (Zuiitchnfl fur tialntolopw, vol 4, 1911, 
pp 439-441), aa well as to the cruder ‘ duproditometer" of 
A Pic he and several earlier instruments. 

Tha International Meteorological Committee met in 

Rome, April 7th to 12th, and was attended by tbe direct¬ 
or* of official meteorology in Franoe, Portugal, Holland, 
Sweden, Switzerland, Italy, Denmark, Russia, Canada, 
Prussia, and Great Britain The questions disposed of 
Included some that have aroused much controversy 
throughout the meteorologies! world during the last two 
or throe years. At tbe request of the international Insti¬ 
tute at Agriculture the subject of agricultural metqnrol- 
ogy was fully canvassed, and a special commission waa 
appointed to undertake further investigation in this line 
Dr Hergosell, president of the International Commission 
of Scientific Aeronautics, gave an Interesting amount of 
the work recently done in aerology It Is proposed to 
arrange far a largo number of upper-air sounding* at far 
northerly points in 1916 far comparison with those which 
are to be made by Amundsen during hie drift sc roe* tha 
north polar basin. In this connection the Ruastan gov¬ 
ernment will probably carry out upper-air observation* 
at Yakutsk and Verkhoyansk, in Biberia, and will per¬ 
haps send serological expeditions to Nova Zambia and 
tbe mouth of tbe Lena. Tbe German scientific station in 
Spitsbergen will probably be kept open long enough to 
eo-operato in this undertaking, and it fa likely that 
Stefansadn's Arotio expedition will contribute its part. 
The much-mooted question of using dynamic unite of 
pressure in meteorology was settled provisionally by the 
decision to publish the result* of serological observations 
In both millibars and millimeters. International agree¬ 
ment was finally readied on the question of uniform 
storm signals, those reoomroended at the two confer- 
enoes held in London were adopted, with the exception 
of ihe night hurricane signal. The next international 
meteorological meeting will be a “oonferenoe,” to h held 
ta 191ft, probably ta HoOmd, 
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Thirty-six Hours Under Water 

A Submarine Propelled by Gasoline Engines While Submerged 


L \ST wm>k the newspaper* contained telegraphic din- 
jaitclieH milt directly from n craft nl the bottom of 
liiiiiK Kentli luirlKir, Cahfoniln Ttie venae! w«» a cute 
iiiurliin that wn* tmdeavorini. to otdablUh u world’* 
record for xubiuprgeiice li> Maying down 
thirty hIi liuura a* nguliMt the record then 
held hy the »kl<M>u* which In 1007 re- 
ninlnod nndir wat<r twenty four hour*. 

’I In* new Niihnmrlne *unk at IX A H on 
Mondu) and promptly at 0 I* M Tuesday 
row. lo Hie Hurface with it* new endur 
mice record. It contained u crew of els 
IIH n who were nol In the least effected by 
their Ionic Imprisonment Throughout the 
test tiley wen Hide lo eommunleatc with 
the outetdi world hy uichiin of a cable 
Tilt Huhniiirlm 1* u 70-fool craft with 
7 0-fool iH-nm nud weight) 4i ton*, tt dlf 
fera iniiti rlally from the more familiar 
tjis-i, the moat xtrlklug Innovation be line 
till ] melt ton of the jinijiellera near the 
Ihiw It 1* claimed that by thna pal Hint 
liiHteml of punhlug tbe vowel through the 
water the tendency to dive too abruptly 
Ih eliminated. 

1 be Inventor I* John M Uago, who haa- 

lieeu studying thi building of Habmarlnea 
for mum yearn and hollcnea that hla 
model will prove HU|H>rtor In many re¬ 
aped h to I Iiom now In use. lie clalma a 
tqieed of fmiu seventeen to eighteen knots 
for hi* vearn I running aiihinerged with a 
maximum s|>ecd on tbe surface of about 
Id knots. There are various automatic 
controls for ventilation, regulating the 
depth, maintaining stability mid ateerlug, 
but tbe details of those devices arc with 
held pending Hie Issue of 1 silent*. The 
nature of some of Lhiiu may be observed 
In the photographs, as for lnstuuce the 
rudder, which resembles that of an aero¬ 
plane. Hie projection nloug tbe top of 
the craft resembling the dorsal tin of a 
Hsh etc 

A very lnumrtaut feature la the ellmlnn 
Hon of storage Iwtterles. aa the vcescl la 
o|irniled by gus engines, used during sub- 
mergence na well ns while on the surface. 

Two gnsollnc engines are used, each devel¬ 
oping llo horse-powor Hy a device of 
unlipie const ruit Ion, the ex haunt from tlie 
engines Is ox|idled from tbe submarine 
while running under water, and au ad¬ 
vantage of this system la that greater 
sliced Is obtainable while submerged than 
when running on the surface Of covine 
the use of gau engines under water neces¬ 
sitates the o|ieratton of a device to dis¬ 
charge the exhaust so completely that the 
air will not he vitiated, aud the Inventor a 
lesta seem to indicate that be has solved 
Hint problem* 

Au air compressor and flasks for stor 
lug up TtMkiO cubic feel of air with n pres¬ 
sure of 3 lltlll pounds form an essential 
lain of tlie new submarines eiialpment 
(In March 2Qth a test run was made 
ut I.nng Hrneli with tbe following result 
Tim boat was submerged to a depth of 
eighteen feet lu a thirty toot depth of 
water and waa found to respond perfectly 
lo her liorixontal and vertical rudders. 

Milking Ihiw ting, or stern flrst at will of 
the Inn nlor or rising and sinking on 
even keel Three men made the Initial 
trip Mr ('age ( blef Engineer Allen Hoar 
mid Vaslstunl h uglncer Clifford Hauen 
Mi In latter In llie day, some newspaper 
nun wire taken on a trial trip, and they 
also 11 ported the success of the engine 
opera i Urns nnd the parity of the air while ^ * 

they win submerged nnd the absence of 
gasoline rumen. Of course no teals for speed were mad* 
while In Ha harbor, hut It la believed that record* 
In that line will be made owing to the novel feature* 
In the general outline, position of the propeller* and 
device* for securing maximum power from the engtoSS, 
Regarding the feotun of elimination of gaa fumes, 
Mr (lags aaya "By our mechanical means, we have 
mu the engines, exhausting overboard against a back 
pressure of 12^ pounds, all the wblls maintaining a 


By Charlton Lawrence Ed holm 

vacuum on tbe engine exhaust of 23 H Inches. We have 
also ruu the engines under water with tbe valve on 
tbe outboard exhaust closed down, until tbe gage 
showed a Imrk pre ss ur e of 180 pounds corresponding to 



Aloat at Leaf Beach Harbor, California. 


tad Us aasodatas ballara that Own are gnat eoao- 
ms r c tsl poaatbOlttea In a vessel designed tor tbs raetrr- 
ery of sunken treasure, and of course rsoorda are ex- 
taut of coanttesa mil dona at dollar* in gold that have 
been lost In wrecked chips, and bn many 
cases tbs position of tha wracks Is known 
with #o Octant accuracy for a eobmarhve 
to locate thou. Begaidlag this. the to- 
ventoc says “We propose to bwlld a beat 
capable of betog submerged to a depth 
of 1,000 toet with perfect nafety, and with 
a lifting capacity of 711 tons. With grap- 
pllng hooks, or clam-shell dredger, and 
with large aud powerful arc lights In 
stalled In the bottom or the beat. It would 
be a feasible undertaking for men within 
tbe submarine to work affectively in re¬ 


end in medtoal literature there Is no huk 
of carefully drawn curves showing the 
varying prevalence of particular d i seas e , 
the rise aud fall at mortality, oto, aids b? 
side with other* Indicating tha march at 
one or more of tbs meteorologioal ele¬ 
ments. There la, however, one phase of 
this subject that turn been strikingly ne¬ 
glected. Many human beings are notori 
oualy sensitive not merely to the westhsr 
of to-day, but also to the weather of to¬ 
morrow Arthritic, rheumatic and neu¬ 
ralgic patients need no barometer or 
weather map to tell them when bad 
weather Is approaching Old wounds give 
trouble at such a time, and members long 
since amputated reassert their power to 
cause pain. These phenomena are so well 
known that It would be sheer fatuity in 
any actentltlc man to deny them, merely 
because he cannot understand them, yet 
strangely enough they have been the sub¬ 
ject of very little nystemallc lureetlgathsi. 

A special case under this general head 
Is tbe extreme anmdtlreneas of some per¬ 
sons to the approach of thunderstorms. 
Tbe pathological condition experienced by 
such persona before a thunderstorm moat 
not be coufuaed with ordinary dread of 
thunder and lightning. In fact, this con 
dltlon often cnom on before there are 
any ordinary Indications of the storm’s 
approach, and thu symptoms commonly 
subside before tbe storm Is over Atten¬ 
tion was called to this condition some 
Jeers ago by Dr O M. Beard, la Beard 
and Rockwell's “Medical tnd Hardest 
Electricity," and It was given tbe name 
of “astraphobia.” Cases at Its o ccu rrence 
are. however, familiar to almost every¬ 
body The symptoms of the complaint 
mem to Include an kinds of nervosa mad- 
testations, going on quite often to ox 
trerne nausea, and physical prostration. 

Ons turns aaturaUy to Herman Utara- 
ture for the eftaddatton of almost any 
scientific question that lies off the hasten 
track, but in this partfeater seas without 
much satisfaction. It te true that W 
HelHatch’s unique book “Die aeopsyekls- 
ebeu Ersehetaungen" (Lelpaig. 1*11) fives 
quite an elaborate accent of aetraphobU. 
(without calling It fay nama>, hot thte 


an*wars, other Persian writars thee 
dealt with analogous pmlrtnutei Mr sx- 
Amptet'W. von Ftetar has Mtam&Ot- to 
iglns room skewing 1* »» horse-powor gsssttns in gto li explain the pkritoto*lesl«**&a oft* Mt 

before the arrival of tbs fcwtea testa aa 
a depth of water of over 800 feet, and at that pr e sso r# din to the rapid smkO flnetuattens at fke tawmeta 
run tbe engine for tkfrty minutes, always showing a Finally, In tbs f t tfa t A rift fir B t t aro i t f t e Jaamb 
vacuum of six Inchesta the engine*. Thte test ehowsd 18th and F t» sfr7 1st last, then m a swat eaggew 
no appreciable load m tha engines." Uve artteteby t»r, Martin Falks* Of IlUteP B *. <* 

Tbe novel craft wdfikdUt at a cost of about 87*000, Bs tt*» 

and was constructed7*rtly by the Craig Ship BsHdtag tho fickes and-fiatas at On tomato* of * .fealMK 
Company at Long Beach, and completed in the yard AMIN, ' ’ 

of the I -oh Angdes Mmariae Boat Company ’ Sdwovsr. tta» «§4 mM! ft 

In addition to lts vahw at a war craft, Mr Cagl - aa syqelliwt ft* 4-«-> 7ft Otm. wii. 
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A New Way of 

The Ingenious Celestial 


By Prof. Wallace 


Studying Astronomy 


Sphere Invented 


'-'Academy of Hdenoa In Lincoln Park, Chicago, 
tern celestial apbere waa opened for Inspection. 

This huge sphere la *o oonatrncted that an aodlet 


light night 

The lnetructor on the evening of Jane IHh waa Wat 
lace W Atwood, the Inventor of thin apparatus. He 
need a kmg black rod tipped with a tluy electric light in 
the end end pointed oat far the convenience of the 
andtonoo all of the brighter atara and commonly known 
constellations that were at that time aUive the horiion 

Then, without anyone raallalng It. Prof Atwood 
touched an electric ewltch and cawed the Hphere tv 
rotate. Other conateUatlona began to ninienr at tbf 
east, paas overhead and ael In the west, following paths 
precisely ahnllar to those followed by the real atara In 
the real sky 

Soon aomeone oheerved that the 
and alowly paaatng to the 
westward, and that at the 
appropriate time and at 
the appropriate place In 
the eastern hortson l ho aim 
appeared. The ami la rap- 


trie light that mo lllumln- 
a tea the Interior of the 
upbore that the riare are 


The Chicago Academy of 
Hctencee haa appreciated 
the Incnwiilng Inlereat in 
aatronomy, and the dlS- 
colty which every one 
meets In trying to become 
familiar with even the 
brighter atnra and more 
commonly known eonatel 
tattoos. Various plana for 
promoting tbt* atudy were 
conatdervd by the Acad 
emy The flat star charts 
are confusing to the un¬ 
trained observer, and the 
globes, on the outride of 
which atara are sometime* 
represented, are unaatto- 
factory 

Through the nee of the 
Atwood celestial sphere, It 
la possible to become 
familiar with all the cuo- 
ateltatlana that are vlatble 
In the latitude of Chicago. 

Few people have had the 
opportunity of ageing all 
of theae conataltntlona, for 
on a given evening It la possible to see but a few of 
them and the apparent motion Is so alow that It would 
take hours end boors of careful watching to ase all of 
those risible on a ringte perfectly elegy night. 

The star* of the first, second,' third, fourth and a 
detected auaiber ef those of the fifth magnitude risible 
from the latitude at Chicago are r e fe mu mU i d In the 
jgihefek and tha total number to 892. In addition to the 
Aged stare, four p la n e ts . Vanns, liars, Jupiter and 8a 
tain, are represented, as writ aa tha mm and the moon. 
The mtogtiat senator la clearly marked Is the Interior 
cftbe tahemr-gBd the ecliptic, or apparent yearly path 
of tite pan. Among the stare, to also shown. 

, Vttty pt the ma th e m atical conceptions neoeaaary for 
ti» eMy ol descriptive kjtrwemy, Which often «to- 
the vbsgiansr, are phfe wttb tide sphere, 

*#&» f»W# l * p lh i firm s, their apt»r- 
brighter atata **A Urn real and 
m m mfSm, and pteaeta 



Many of the fundsuantul Ideas In mathematical 
geography necessary in elementary edncatlon are also 
easily dcmonstralod with the apliere 
The Atwood sphere mm In the Academy liulldlng waa 
construct, *1, Installed anil presented In the Academy by 


tees, In order to broaden ami promote tile edncatioiuil 
and scientific work of the Academy 

Construction of the Sphere. 

Tha material used in couatructing tha sphere la very 
light galvanised abort Iron, 1/di of an Inch thick, which 
haa been pressed to the proper curvature and soldered 




balcony nml in part by 
two Upright pillars which 
real upon the great I beam 
of the main floor of the 
lmiaoimi T li I a platform 
earriea a circular horlxon 
table Mow which the 
sphere Is olwcured from 
\lew, and above which 
there la n complete beml 
Htihere on which the stars 


surface or the earth at 
north latitude 41 degrees 
W minutes, Celestial 
spheres eoiwlructed for 
localities Uailug other lati¬ 
tudes north or south would 
Is placed at other angles 
nnd certain ulher conatel- 
la tlona would be repre- 
wnled Thua a celestial 
sphere constructed for 
Ilneisis Aires to represent 
(ho southern heavens, 
would he ao placed that the 
olmervcr woald cuter from 
the north isilar region 


cago idiaeno the courses of son ami moon north of 
him, but fell to see any of the conateUatlona about the 
North l*olo of the heovons as seen from the latitude of 
Chicago 

Attached to tho steel slrnctnre supporting the sphere 
1* a amull electric motor which proimls the Iwu lower 
wheels supporting tho sphere and their rotation causes 
the sphere to rotate 

The elertrii power for rotating the sphere uiul the 
tight for Illuminating tha interior arc controlled from 
within the sphere. The electric current necessary fur 
representing the sun la received at (he North Pole at u 
rotary contact, and carried by the Insulated wire to the 
edlptlc, about which there ,1a a wire on the Inside of 
the sphere. 

Hew the Stars, Planets, San and Moon are 
Represented. 

The stars are represented hy tiny icrforatious In the 
sphere bWerent steed perforations have been made 
to represent stare of different magnitudes, riie slae 
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aud location of on< li alar In the sphere have bean deter¬ 
mined with great care by tndng nn Inal foment especially 
dealgned for thin piirpoan, no tliHt the sphere la an ae- 
rurati miniature representation of the heavens. 

The shifting positions of the planet* Jupiter, Saturn, 
Mara and Yenun among the oumtellatluun have been 
provided for by a number of opening* made to repre- 
aent the different laadtloua of each of tliern planets at 
different tlmea of I he year The openings not In uae 
are very readily covered. 

The sun In represented by a small electric light which 
■nay be moved from place to plan- along the ecliptic 
and I hue be kept In Its appropriate place among the 
atara. The moon will be nprcncuted by a aerlea of 
amall dlakn cut to repreaeiil lta varloua phases and 
coated with a lumlnoua aalt These dlakn may be 
moved from irnlnt to (ailut along the orbit of tbe moon 
and thua represent that body In Its appropriate inaltlon 
In tbe heavena. 


Record Journey* by Aeropbuie and Airship 

T ill 1 enble and «In-lcsa Inst week flashed to America 
tlm iiewa of two record trips by lighter tban-alr 
and heavier thnn air mift respetltiely, that llloatrate 
how far ladihid the old world the new world la In the 
matter of nerlnl navigation 
The first noteworthy (light, which preceded the other 
liy mu dii}, wua mu lie on June (Hh by the latest Kep- 
lielln airahlp “Hacbaon” from Undo u-Baden to Vienna 
- u dlatnnee of 4,111 miles—In H hours time or at an av 
erage hi iced of 041/8 tullca an hour Thla huge air-craft, 
which la dried with three motors each of 14B borao-pow 
er, carried 24 persona ou a vlnlt to Emperor Francis 
Joseph of Auatria Three jonrs ago Count von Zeppelin 
attempted to vlalt tho Emperor by airship on the occa 
glon of his 80th birthday, but without success. This 
time, however, he made a perfect flight. Piloting his 
airship himself, he left Baden linden at 3 A M and 
arrlied at Vtennn at 11—about half the time required 
by express trains for tbe journey Four hundred sol 
dlera asalated at the lauding of tbe hnge rigid dirigible 
on tbe Asperu Fields. Tn o hours Inter a terrific storm 
swept tbe parade ground, but fortunately tbe giant 
craft was so aecnn-ly moored that she lived through tt 
without mishap. Tbe next day. In stormy weather, she 
made her way back to Frledrichahaveu safely The 
“Haehaen” Is the seventeenth Zeppelin airahlp. Rho 
la soon tn lie stattoui-d at Lelpslg while twenty more 
an being couatructed In addition to the ten at present 
In service. 

The greatest achievement and longest flight of a 
heavier tban-alr machlno was that of the brilliant 
young French aviator, Brindejonc des MouUneU, who 
covered close to 1,000 miles In 14 1/3 hours elapsed time 
under terrlflc weather conditions. lie used the same 
monoplane with which he flow from Bremen to Isindon 
rocentlr It la fitted wllh but an 80 horse-power Unome 
motor and made remarkable speed for lta power, doutrt- 
lesa on account of a favorable wind. 

Starting from Vlllacoublay at 8 HD A M. M dea 
Moallnala made a non-stop flight of some 4ft hours’ 
duration. He landed at Wanno. In Westphalia, til the 
teeth of a CO-mile gale, and after u stop of 80 minutes 
resumed Ills flight to Berlin. lie arrived at the Johan 
nlsthal aerodrome at 12-04 P M (11904 Paris time), 
having covered tho 07B miles from Parts to Berlin In 
0 hours and 34 minutes flying time, or at an average 
aimed of 00 miles an hour Whan this daring aviator 
arrived, there was such a stiff gale blowing that none 
of the local aviator* would risk making flights. 

After n 81/8-hour rest, although the gale did not 
decrease, M Brindejonc for the second time resumed 
his flight, traveling with (he wind toward Warsaw 
He covered the 1110 miles to Pueen lu 1 hour and 18 
minutes, or at tbe rate of 112 miles an hour He 
left Berlin at 3 87 P M. and arrived at Warsaw—MB 
miles distant—at 7 15, requiring but 8 hours and 88 
minutes Air the non-stop flight and averaging 87)4 miles 
an hour The total distance of 033 miles had been 
covered in 10 hours and 12 minutes flying time at an 
average aimed of 0147 miles an hour as against 27 
bourn required by tbe Nord express for the journey 
Eieu the ■ lupsed time wae practically one half that Of 
tbe railroad schedule, while the lime In flight from 
Paris to Berlin was little more than one third of tbe 
lime required by rail, which Is 18 hours 


French Prlxe Competition in Aviation 

'T'llF I nlted States Consul at Sidney, Nova Beotia, 
J referring to tho competition to be held In France 
for 8100,nun In prise* for tbe greatest Inventions show 
Ing progress in safety In aviation, states an entry will 
be made from Ciijh* Breton by W A MacKay of North 
Rldncy, Nova Rcutln whose Invention la a parachute 
folded In a borlxontxl iwxltUm on the tall of a fly ing 
machine and harness e d to the aviator and kept folded 
by strap ooimertioa to electro-magnetic releases, which 
«n the presence of n button open, lifting the aviator 
out of bis seat, ao tbe parachute will become, at eg- 




pressed by the Inventor, the 1U* buoy of tbe aviator 
It is stated that a praH misery teat of tbe Invention 
will shortly be mod* at the laboratory of Prot Graham 
Bell at - 



for the idols, lta 
years, and all tha records bespeak lta rarity and coatU- 
ness, in fact it always was prised more highly than 
any other wood. But with the advance of dvlUmtion 
new uses and applications opened up by acfamtlflc re¬ 
search, at once Increased lta consumption many told. 
This Is chiefly tor carving and for manufacture of 
perfumery and medkdno. It la obvious that wood with 
such a wide range of uses la In danger of being ex 
I taunted. As lu the old days, so now, It la 
ou account of lta scarcity very coctly And, 
ately, sandalwood la rapidly becoming scarcer and 
more expensive, and the question I* asked, How la the 
production end supply to be maintained proportionate 
to the demand? Tbe importance of tbe question la 
shown by tho efforts that are being made In India tn 
cultivate thla tree. It la consumed to some extant in 
India for Incense end tor wood earring, but n large 
part of the production Is Imported Into China, where 
It Is highly esteemed as an lncenae, the Chinee* readily 
paying from two to four time* more for the Indian 
sandalwood than for the less Valuable substitutes from 
the Houth Bee Islands. The Indian specie* fully de¬ 
serves to be designated tbe sandal tree proper, and tbe 
bulk of tbe sandal oil of oranmerce Is produced from It 
The sandal tree (HaniaUm album) la an ever g reen, 
a member of the sandal tree family The bast known 
related plant In the United States Is tbe bastard toad 
flax (Comandr* umbellate) The term ‘Vandal” or 
“sander's" wood ss was the old English name of It 
Is probably derived from an Bast Indian name oAas- 
dasa or tasdass, which la used very generally to Indi¬ 
cate various kinds of so-called sandalwoods, and It la 
qulto probable that the name la applied also to other 


The sandal treo la one of tbe amall objects In tbe 
foreeta of India. Even In locations of Its best develop¬ 
ment It attains dimensions that raraly exceeds 40 feet 
In height and varies from 8 to 12 Inches In diameter, 
or sometimes ag much as 10 Inc hem. It la said to have 
lieen known to reach 22 Inches In diameter at the base, 
but thla can be tbe ease only with very old trees grow 
lug In very favored locations. As a rule they are 
only from 20 to 30 feet In height and from 0 to 8 
Inches In diameter when they are cut down. 

The tree Is a native of the mountainous districts of 
K<rathem India and la confined mainly to the dry 
regions. Its finest growth and development is reached 
in Mysore and Goorg, where the most oily and heavily 
scented wood is found between 2,000 and 8,000 toet 
elevation While It Is restricted to comparatively nar¬ 
row limits tbe nodal tree has become naturalised In 
set oral countries, notably In certain districts In South 
Africa, where attempts have been made to plant It on 


1 endure e wide range of climatic and soil 
l protected places, but It wlU 
not respond to treatment like tbe majority of trass 
desirable tor planting for revenue. The tree thrives 
beet In a rad or black loam or in fine gravelly soil 
with free drainage, especially where the goll la rocky 
For tbe production of a large proportion of heart- 
wood which yields the oil, the sandalwood tree must 
be grown under the most favorable conditions. The 
trees are seldom found in heavy timber forests, but 
occur chiefly In light deciduous forests. Flat ground 
and gentle slope* are preferred and the greatest bulk 
and height are attained with a moderate heavy rain¬ 
fall, Rich soil Is required for rapid growth, but thla 
does not necessarily odd to the oil content of the wood. 
For most of the i 
latlon of the Ml, the tree may Well be cultivated 
wherever It can be made to live. 

Tbe Importance of Its cultivation may be urged, Inee- 
■ every part la of use, from the roots to the 
branches that have any heartwood developed. 
The chief commercial uae* of wuidalwood la tor tha 
extraction of sandal oiL Tho older, larger roots ylatd 
tbe greatest propoHlou of Mtndal olL In India and 
Ceylon It la customary to dig up tha trues by their 
roots end dletUl the oil Bern stump end root wood 
elmost axeturivel] 
n of the valutble i 
heartwood is only about one half of tbe log, while tho 
o vu too. Even tbe fragrant eew- 
r powder Is used tor distilling the sandal til 
and sella at tho wood (Npett tor from f 180 to 81d5 per 
too. Not ell the madahreod Is employed tor oil, bat 
with ltu yllo wisk b rowa eelor and annaptihimy to a 


Sea Island, and In parts of Africa waa undertaken, but 
it baa now practically oeeaed, It la said that several 
species of OtyrU In Bast Africa win gradually supply 
but the wood la not only Inferior to true 


while the supply from the Hawaiian islands la entirely 
exhausted. That tha production has ceased at tho 
established sources of supply Is not to be wondered at 
Sandalwood cutting has bean carried on In tha awot 
recklessly extravagant manner possible. In Hawaii 
and Australia tbe substitute sandalwood treea have 
sll beau cut out and In many ports of Australia tha 
■tump* of the tree* felted fifteen to twenty year* ago, 


In India attempts have been mad* tor a number of 
yuan to keep up the supply by artificially restocking 
the forest but the rate of planting has thus tor been 
totally Inadequate. Laws have been enacted to pre¬ 
vent the wanton destruction of the trees. Other causes 
besides extravagant cutting contributed to the decrease 
of sandalwood in India. Frequent Area end unre¬ 
stricted erasing destroyed enormous quantities of 
young trees, and after careful Investigation it waa de¬ 
termined that a government monopoly In Mysore in 
Bouthern India waa the only means of saving tlic most 
costly of all the Indian woods. This caused the quo¬ 
tations at borne and abroad to rise. A good deal of 
the wood now brought to the market is cut in hedge¬ 
rows and scrub jangles outside the areas marked as 
reserved forests. Since the monopoly la In force tha 
sandalwood trade Is more or leas uniform from year 
to year, end tbe systenmUo exploitation of mature 
treea In tbe forest res er ves will tend to keep the regular 
supply of the wood in tbe world's market. 


! Hygiene of Boda-Feath have tbe highly Im¬ 
portant result of proving that ordinary ammonia la a 
powerful disinfectant, even In the case of the most viru¬ 
lent diseases. Aa reported in the OentralUatt /Sr 
BaktarMogie, the method of use waa moat simple, con¬ 
sisting merely in placing the ammonia in shallow ves¬ 
sels In the room, which was then, of course, hermetically 
seated. 

For a room containing 100 cubic millimeters of space 
1 kilogramme of ordinary ammonia was used, with 
these results 

After 1 hour there had evaporated 200 gr of liquid 


” 5 . 800 . 

8 400 ■ “ “ 

Ex a m i n ation of tissues previously impregnated with 
microbe* showed that the bacilli of cholera and typhoid 
were kilted at the cud of 2 hours, the bacteria and 
■pores of anthrax In lew than 8 bonre, and diphtheria 
In 8 hours. The method la not only effectual, but cheap, 
harmful to walla, pictures, carpets, and 


Hm Currant i 


i want shows a roller gaging machine specially de¬ 
signed tor the rapid and accurate measurement and 
V Colville writes ou 
“The For m atio n of Leaf Mold,” a moot important 
process In humus formation.—Prof. B. a Coker, In in 
Illustrated article, describes the application of optical 
metbote to the determination off streeem In mechanical 


which, together with other points, are brought out tnlto 
article on “Klnemktoffnipby Carried to BxliWiefl "—A 
noth “How to TUI Artificial Silks,” should be of In- 
> many raadara. —F. W. Htokel ivritriTop Double 
tary Stare."—Aa artiste of particular ualua en¬ 
titled ”8*a and Air (^oinmand” dtenmera the Anglo- 
Oerman war policy t E ngl and Is te-enfigiw it* fleet f 
and Germany rataHete* by boJldfa* up • powerful ate 
Hast— a. H t pnpedy drawn attention to tip peerftg 
tendang p( lam was natural | rc| mwi to iftpgkr a 
twtet teMt direction “Against m a Mp 

writ* on fl new tew of vuteMtarftofcr**. 

tS&S3f& tiMUb 



SCIENTIFIC AMERICAN 




IPw^asaep* rax not h» w iIIM for $t§tmmu 

mmieoHtO M o m n oi to oo as tosrs ft hot tto acme* of 
w t rwfwltli tom to MIUM4 wkoe so desire*.] 


IV WlBdMte Catbednl 

To (he Editor «t the Bowmno Ausaicis 
Am 0 Wgulor subscriber to the Bonmno Aukkicax 
H tHOMwhoUi vUted Winchester cathedral end 
tofen much inUrwt la lta erobiteotanl history, t hope 1 
way be permitted to offer e correction 0 1 the articio In 
your brae at May 10th 

Undra the title, “feting » Cathedral With a Diver,” 
yon state that Winchester cathedral was built by William 
of Wykaham in 1070. According to the Eneyelopradia 
Britannic*, the oethedral was built by Bishop WalkeUn 
(1070-1008) and remodeled by Wykebwn in 18M This 
agrees with the aoocrant* in several books on English 
srobiteoture in which is described the transformation 
under Wykebam in ISM of the nave (bom the Norman to 
the perpendicular style. 

New York. Laonaw Ororoxa 

The History of the Arch 

To the Editor of the Bciiumfio Aussicak 
A correspondent in your iraue of May 34th calls atten¬ 
tion to the history of the aroh, sod expr e sses surprise 
that the true arch was not employed in the pre-Hellenic 
iEgeata The following fasts, current among arohsolo- 
giste. may have bearing upon this question 

In Babylonia, olay was the common budding materiel 
from the earliest times, as stone was not easily obtain¬ 
able Clay also prwsdsd stone in Egypt (of PMrto’a exca¬ 
vation In Abydoa, 1908) In the iflfeean, on the other 
band, stone and wood were used, brink construction* 
are almost unknown (Troy II and III, where stone was 
hard U> procure, and Asiatic influences predominated, 
do not furnish valid exceptions) 

Beyond question the corbeled aroh was the earliest 
type known, end a form familiar to the most widely 
separated peoples. Suoh highly finished cupola-forms as 
the famous "Treasury of Atrous” reach the acme of de¬ 
velopment in this direction Here, nationally, .Cgetui 
architects stopped Their stone arches were strong and 
handsome, what necessity was these for change: 

In Babylonia (and Egypt) however, where anburned 
brisk was used, ouch a structure could not have been 
lasting, since without adequate support the two opposite 
walls would soon fall In. While repairing this damage, 
what could be more natural for the mason than to stumble 
upon the idea of laying the bricks in directions converg¬ 
ing toward the oenterf In this way the walls would be 
held apart, and a little buttressing would prevent the 
bulging Indeed, the very ruins of our nroh might reason¬ 
ably suggest the improvement. With the burned-brick 
aroh its evolution was oomplete, so far as Babylonia is 
oaneerned 

A few remarks regarding chronology may be a prop™ 
hero. The correspondent quotes the chronology of Fnlnc 
and Breasted in the same breath, and they differ in the 
period under question by a thonrand years 1 This leads 
him to an unfortunate inaccuracy In stating the relative 
ages of certain Egyptian arohea. The dates given by 
Brass ted are baaed on Eduard Meyer’s researches, and 
are, In their broad outline#, accepted by nearly all 
Egyptologists. The Babylonian dates are no leas than 
1/00 yean too high, as oonolusively proved by Esther 
Bebril’s discoveries (1911-1912) Accordingly. 3000 
B C. should be read instead of 4000 B C 
Menno, Bo Dak. W, F Auaian 

SacsMthMB OB Bc«rroir Control of the 

HtaKMri 


To the Editor of the Bomrnnc Aussicak 
The writer studied with much Internet your very faroe- 
ful and unique Ulustratien of the intricate and wonderful 
problem of the Mlssouri-Misaisslppi overflow conditions 
Tbs article of your shief editor Is full of thought and facts 
It eoeurs tn the writer that one must live in this great 
baaia to reahse the foil rignUoaaaa of the problem before 
us. It is oratain that tbs dike or levs* system b inade¬ 
quate, and It is doubtful If any system wffl ever be de¬ 
vised that will entirely cure the distress, for nature is 
limitiem, though it is the opinion of the writer that a 
(yatom of bamkwatar control, added to that of levees, 


can and will euro any overflow equal to that of tbs peat. 

Tfe eewt of head-wt ter control 1 ms many features of 
wWbh w» ean take advantage. The western watershed 
of the twrita rivers b much different from the eastern 
waterfeidf It b not nearly so 4»>pt, and flows aerom a 
fensd plain Jim* three b) five hundred mile* wide In 
ns|MU»i faagu, Tsrgag from a square 
■fe^tapeatildy 'fUr Item* The oomparatlveiy 

hntr|fejat|y wniaJsdrhf d fl iu s jnrtt r fl from one hun- 
wMsh udll ba skilN f nf to tun the 
^ g pb UM gt f »Vw pratMViM W- ifeb . EH— n ts rt, not 


only stop pin g what the dams will hold, but a continuous 
stream. 

Again the writer differs with the editor, in that the 
amount of dbaharge neoesrary to oontrol the greatest 
floods b given ae 2/00,000 oubie feet per second, which 
at once gives a problem beyond even the thought of the 
finite mind, but when you like into oomkhretion that 
the normal diecharge is 010,000 ouhio feet per second, and 
that the natural banka will permit, without levees or 
overflow, three times this amount, or 1/30,000 cubic 
feet per second, then man has only to master 470,000 
euMe feet per second, and to do that he has both the levee 
and reservoir helps before him. It has already been 
demonstrated that the levees will oaro for practically two 
thirds of this flow In my mind it Is quite feasible to care 
for the other third by bead-water oontrol. 

With comparatively small ooat, 300,000 square miles 
of the western watershed of tbeso great rivers oould be 
entirely out off This oould be aooompHshed by the 
forming of a ohain of artificial lakes stretching through 
North and South Dakota, Nebraska, Kansas, and Okla¬ 
homa These lakes, formed by damming the tributaries 
crossing this country, oould be aonneated by an artificial 
river, and the water in flood times turned Into the natural 
basins or down this artificial river, and most of which 
would be used to irrigate those groat plains 
Ness City, Kan J C Hopper. 

The Miariaaippi Problem 

To the Editor of the Smuvnric AmmirsN 

Ear yean [ have been watching the floods which yearly 
devastate large sections of the Mississippi valley I have 
also taken an interest In the plans put forth to lessen this 
evil, and have been greatly pleased with tho stand your 
publication has taken in regaol to this question or con¬ 
trolling the floods 

Tho question is of inch vast importance, and affix ts 
such a vast area, that only by the miwt naoVul and pains¬ 
taking study can a rational solution of the matter ever 

Many writers seem tn think that it is a subject that 
ran bo handled easily if the national Government wilt 
only accept their theory and begin work 

Theae floods are not of recent origin, but date back 
long before the advent of the white man in America. 
Truo, under the old conditions the waters did nut reach 
the riven as fast as at present, and tho damage was con¬ 
fined to smaller areas than now 
All over the Mississippi valley were formerly scattered 
small sloughs, swamps, and lakes which served to hold 
bank tho flood waters, hut tho white man has changed all 
this The bottom of these low places contained the rich¬ 
est soli in the country, sud tnau U to-day looking for 
rich soil, and when a ditch, king or short, big or little, 
will turnover thousands of arm of land, he is going to 
dig that ditch, and the result is that in Iowa alone over 
four hundred millions are bang spent in tiling and 
ditching, and tho water which was formerly weeks In 
reaching the river now gut* there In a few days, ami 
what is more, untold thousands of gallons which formerly 
was held heck until it evaporated, is now rushed to the 
big rivers at once To-day there are not ponds and lakes 
enough bn Iowa to hold back the water which falls in an 
hour 

This talk of building reservoirs, It seems to me, is the 
most ill-timed and weak of sny proposition that could bo 
advanced. To build reservoirs you must have deep val¬ 
leys and high hilla. In a large pert of this country we 
have no place where a reservoir oould be constructed 
All the lakes and depressions In Iowa and Minnesota 
together would not hold the water of the Mississippi for 
one day when at flood What is more, it takes more land 
to hold water Impounded than when running off, and It 
would take five times the land to bold back the water 
that la flooded when the water is running away as fast as 
possible 

Those who advocate diverting the waters by digging 
canals have not seriously considered tbs rise of the canal 
which would be n eoesrary to give any appreciable help 
to such a river as ours when at flood 
If all the machinery of the Panama Canal was to be 
brought brae end set at work, It could not in one hundred 
yean out a channel targe enough to relieve the condi¬ 
tions which have oome up during the past two years 
Much ean, no doubt, be done to dear our rivers from 
otetroetioo, but It Is to much easier and cheaper to build 
an embankment three feet high than it is to excavate 
three foot from the river bed, that the two impositions 
need only to be compared to oonvinoe tbe most stubborn 
It (a possible we ham started to build our levees too 
eiose to tho river, ant allowing room for the water to 
spread oat over enough ground If so, we most back np 
and begin over. If we build levees the material is always 
at band, and afl the dbt put Into the levee* ean be taken 
from thO river ride and thus help to enlarge tbe stream 
The history of drainage is the history of pouring tbe 
water frara the upper tend onto tbe lower It has been 
going on s&KM the country waa first settled, and it will 
nerra bt reyrasad. Tbe upper land should and must 
help pay the raj—i of p rot esting the lower land, but 


they win never he able to send It up hill or bold the water 
bank on the higher land. 

Booh floods as recently devastated Ohio and adjoining 
states ran not be entirely prevented. They will eome 
like great fires and tomndoee, but mush can be done to 
laaeea the toes and relieve the suffering 
Where possible the Govranment should construct 
reservoirs, not ao much to pn vent floods as to bold bask 
the water for power. Where practical, rivers should be 
straightened, but for protection wo must depend upon 
dikes, and we must therefore make thorn high enough 
and strong onough to do their work 
Manson, Iowa. T D Lonu 

The Moffat Tunnel 

To the Editor of the ftmtNTinc Ausbican 
On page GOO of the Brisirrmc Ausbican, published 
on June 7th last, there appears an interesting story, en¬ 
titled “Tbe Moffat Tunnel Through tho Continental 
Divide " I quote part of it, ae follows 
“It will reduce the route from Denver to Salt 
City to 68 miles, as against 187 miles by tbe Denvw * 
Rio Grande route, whloh is at present tbe shortest.” 

Our Book Club it a regular subscriber to your maga¬ 
zine and I read it with great interest, but in order that 
those who do not know that Wee tern country may not 
gam a wrong impression from the above statement, I 
would respectfully suggest that it be revised and notice 
made of it in some future Issue 
Having lived in Colorado for about four years, I pre¬ 
sume that what the writer meant to say was that by 
driving this tunnel through the Continental Divide, the 
new route from Denver to Halt Lake would be materially 
shortened by going under thu mountains rather than by 
climbing over them The actual distance from Denver 
to Balt Lake by the Denver ft Rio Grande is 741 1 miles, 
so that from Ibis you ean readily see the inaccuracy of 
the above statement I mako thin suggestion in all 
friendliness anil wish you continued suooen 

Boston, Mass CnABose A Barmy 

(The note should have read “ It will reduce the present 
shortest route from Denver to Halt Lake ( lly by fl8 miles, 
and the Denver ft Itio Gnuido route by 187 milee "— 
Editor ] 

Pennsylvania Forestry Exhibition 

To tho Editor of thn SoiKNTirir American 

During the week of May 19th to 24th, a most inter¬ 
esting exhibition was held undnr tho auspices of the 
l*onneylvania Forestry Association at the Horticultural 
Hall in Philadelphia. The exhibition was free to the 
public, except on Monday, when a reception was held 
by tbe Aseooiation In the afternoons and evenings 
illustrated leetures were delivered by men prominent 
m matters of forestry throughout the country Among 
the exhibitors wore included tho Pennsylvania Depart¬ 
ment of Forestry, the Pennsylvania l hestnut Tree 
Blight Commission, Pennsylvania State College, Penn¬ 
sylvania State Museum, Harrisburg Pa , A men con 
Forestry Association, Washington, D C , the United 
Static* Forest Service, Washington, thn United Staten 
Reclamation Service, Washington, lieaides many other 
institutions, soeiotioa, and businese corporations. 

The exhibition woe primarily planned to arouse public 
interest in the conservation and re-establishment of 
the forest wealth of the State Through the lectures 
it was of romarkahle educational value, and judging 
from the attendance, was far reaching ui its effect. 
Tho faet that certain Important bills for the protection 
of forests in Pennsylvania were at the time pending 
befaro tbo State Legislature, added to the value of 
the exhibition 

The lectures covered a wide range of subject* related 
to forestry and tho conservation of our lumber supply 
Among them may be mentioned ■ The National Forests,” 
by Prof Henry H Graves, U 8 Forester, 'Forestry 
and tbe Lumber Industry,” by S B Elliott, Pennsyl¬ 
vania Forestry Reservation Commission "Diseases of 
Our Forest Trees with Special Reference to the Chest¬ 
nut Blight,” by Irwin C Williams, Deputy Commis¬ 
sioner of Force try and “What Forestry (tan Accom¬ 
plish,” by Prof J A Ferguson, Dean of tbo Department 
of Forestry, Fonwulvania Bute College 

If similar exhibitions oould ho held in all our lnmber- 
bearing States, they would undoubtedly lead to the 
stimulation of public interest in the great eoonomlo 
question of saving what is left of our forest*, and to 
the encouragement of legislation tending to help the 
replanting of devastated arose. E J D Coxa 

Philadelphia, Pa. __ 

A Keeher Axatvenary —The University of Berne ro¬ 
om tiy ooiobrated the 40th anniversary of Prof Th 
Kosher’s teaching at that institution, this eminent sur¬ 
geon having received the Nobel price in 1001) On the 
present ooration Prof Koohw made a donation of $40,000 
to tbe university, which with the Interests, is to form the 
basis of a fund of f100,000, this to be used for founding a 
biological Institute in oonnaetion with th* unlvrariiy 




Throwing the |Uf plank from the "Terr* Norn” 
on “land,” In this cbm thick Ice 



Unloading the “Terra Norn.” Carrying prort- 
fllona to winter vwrtrre on aledges. 


To the South Pole With tb* Cloentopipii 


PUn 


r | ITTLK need be raid in introducing to our reader* 
[_Li<Ae photograph* reproduced with thi* article on 
Ur ranting'* remark able work a* a member of the 
ill fail d Antarctic Repetition in which Capt Scott and 
four of hit fellow empUircr* loot their live* The ferot¬ 
ica/ vine* hire thoim, which, aeide from their artUtic 
and popular intercet, are of no inconehlcrable ecientiftc 
value, are part of Ike Oaumoal mooing picture film 
record nine bring exhibited in eivi ral of our large 
Ottice — I.Diitm.] 

In nil the centuries of polar exploration north and 
ho otl tliH reeonln here fallen markedly short of per 
foetlon lit one essential element, owing to difficulties 
that until recently seemed never to be overcome It 
In lu the matter of Illustration that the failure has 
lieen moot apparent Hrientlflc otnerratlnuN bare boon 
complete, graphic account* of adventure nuil valuable 


l seal preparing to slip from an lee t 



reports of conditions have appeared In the writings of 
explorers from tho very first But artists with pencil 
mid brush have failed to carry conviction and rcollxa 
tloti to (he mind of the people who stayed at home, and 
photography even has fallen far abort of perfection. 
The flat pictures of snow expellees and posed portraits 
of fur-clnd explorers with dog Kludge* brought home by 
mime of the most distinguished of explorer* hare been 
hardly more than commonplace, even though taken 
under the most trying of condition*. In real value, 
pictorial or scientific, they have served but little better 
than tho (jualnt engravings of conventional Iceberg* 
and nnroms of a hundred years ago 

It 1* lu breaking this unvarying record that the Brit 
lsh Antarctic expedition, under tho command of Capt 
Hcott, achieved not the least of Ita noteworthy suc¬ 
cesses. That expedition from the beginning kept sdan- 
tltk objects ever In mind, and (’apt. Scott orgxnlxed a 
staff of specialist* in every brunch of uatnrnl science 
that could properly be expected to find material In 
the Antarctic. Furthermore, it via recognised that 



A Wsddell seal matter and her young. He akin 
of tkla seal has na commercial vain*. 
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, j y-f- Tttfto f«rwi A Hit if ||i jl<i[l Aw HN* art iuU« to fly CUaMas u orartaagla* glacier et peculiar form. 
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T HK Imperator which la the noowt of the lluera Because of her (rest td*e her decks ora particularly photographic dark room electric elevator* and other 
built to ply the waters between the United States imposing Two of her three broad decka arc partially feature* not found on moat tranaatlantlc (teaman, 

had Kurope la alao the greateet She la almost one Inclosed The promenade* vary In width from 16 to The furnishing* of the Imperator too ara remark 

fifth of a mite long—to be exact, 918 feet Her beam £1 feet, while the circuit of the deck la equal to a walk able The leading decorator* of hurope have been given 

la 88 feet which comps roe favorably with that of a of about live ordinary city at recta Noun of the vend rarfr blannke Thus the main lounge, which may be 

pretentious city street and her tonnage la 00 000 latlng funnels common to many ateamere are to be converted Into a ballroom la hong with QobeHn tap**- 

No less remarkable la her machinery The Imper found on the Imperator Heooe her entire upper trice. The aumptuoua Homan bath re p ro d uoaa with 

ator la driven by quadruple turbine engines develop- or sun deck can be used for game* and for promenad great fidelity the famous Pompeian Hall in the Louvre. 

In* 82,000 horse-power which drive the ship at an log Tho pool which la surrounded by decorative Pompeian 

average speed of 22 Vi knot* lhe reversing turbine# fhat the Imperator Is In truth huge la driven pillar* measures twenty-one by thirty ulus feet 
develop about 35000 horse-power There are four home by the quantity of provisions carried For a The provisions for safeguarding passengers on this 
propellers measuring more than 164 feet lu diameter seven day voyage between New Turk and Hamburg the largest of ships will naturally arouse Interest As ws 

and revolving at a normal speed of 180 revolutions a Imperator takes on board 20 tons of freeh meat lave already painted out In these columns, the ’Im 
minute 48 000 eggs and 60 tons of potatoes lhe larder be- perator la built with an Inner skin and with both 

Since mere figures tell but little perhuis the real aide* contain* 14 tons of fresh vegetables and 6,000 longitudinal and transverse bulkhead* All told there 

else of the Imperator may be best Judged by her tins of canned vegetables. Besides there are over fire are no leas than sixteen steel bulkheads forming In all 

ac ces sories tor example no less than five great an t na of fowl and game and 4ft t in* of flab and shell thirty six watertight compartments. Further sobdlri 

chore are carried of which the inulu anchor the larg fish 800 pounds of mushrooms mid 4,000 cans of pre- slon is secured by steel deck* The bulkhead* bare 

eat In the world weighs 36455 i* imda The combined served fruits. No lees than 1. MJ0 quarts of milk and been carried to the level of the second deck high shore 

weight of the live anchors and their ch a ins Is 4MI0H2 cream 400 pounds of cheese BOO pounds of chocolate the water lino That they will perform the function 

pound* The cargo of main a small steamer is not and cocoa and 7 000 pounds of coffee are alao taken on for which they are designed has been proven by actual 

much larger board test for the compartment* hare bean co mplai n !/ flood 

Nome idea of the stae of the Imperafi r may alao be A more comfortable or more luxuriously equipped ed to uncertain their eflMenqr under ex t rem e doodl 

gained from the fact that her iddc* art lullt upon 827 craft than the Imperator It would be difficult to tloaa. The compartments are hydraulically dosed 

steel riba, on either ride each weighing a ton and a Imagine The pasaengors hare a great choice of dining from the commander* bridge Auxiliary contrel* are 

third The weight of the steel i late* anglea profiles rooms ballrooms winter gardens, palm rooms grill to be found on the upper deck 

slid the like totals 280 ton*. M ire than 2 000 000 steel rooms smoking room* gy mn as i u m *. rout gardens, and light/ three large lifeboat* an provided—aaOdent 
rivets were used caching weighing eleven pounds No lounges There Is a practical stage for theatrical per to accommodate 2 486 pamangera and a new Of 1180 

wonder that the tonnage of the Imperator’ la fifty formancre a running track an elaborate Homan bath Two of them are motorboats, highpewerad earui** to 

thousand and swimming pool a florists shop, a candy shop a tow th# others and equipped with wlroleaa te l eg rap hy 
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two imibloQiH u 
obtaining sllllldl 
that of oliiivliilnj 
Ump to tliio (lui 


ii|kiii tho mnrkot These have cither been 
loud nnd lacking In clear articulation, or I 
clear In tliclr nrtlcnlnllon nnd larklug In 
vnltimi Unix fulling to strike the .leolr- 
hIiIi medium of dear articulation und nuf 
Acient voliim. 

Till- <|int>lloii of coin me Itself nocemd 
I lit ex l»o Hum of study one to obtain that 
dmli.ii |>[ upim rates wlilc U will permit the 
InrgoNl current lielug used without lujur 
loir llit HiHHiniliiK. mid tho other that of 
oldulnlng the greatmt eflk'lincj from tile 
Hiulluhle energy 

In the trnunroltter, the amount of enr 
nut which cun In* uned In limited by the 
mechanical dliunuHlous of Ihe limlrinnent 
mid the memiH which may be available 
for koeplng Ibt luntrument pn>t>erly 
cooled. If howovtr, llie mechanical dl 
meiuloiiH an* too great imrllcalarly thorn 
of the inoilng partM the nrtlculutlon la 
seriously Hffit ted Accordingly, the 
amount of torrent which can be uacd la 
ulwi limited 

The quaUty and articulation are largely 


tn which It I* mounted. In ail) dia 
phragm » certain tone will lie found 
which 1 h fnndnnHiitiit to it, and aa the yv 

weight Of the motion purl which la at- \ ' 

tnehod to Ihi diaphragm In IncrcnMcd. I Ida V 

lone beconim t uiphnsirod If the moving ’ 

maoa ia not kei>t ixeeedlugly amiill, thU 
lone Inlerferea with I lie pru|sr reproduc- 
llun of the worda transmitted. 

Tlie prolileui of dealgnliig an ellleUnt 

tnuiamllter for thla service has, there- _ 

fore been that of making uae of tho larg- 

ewt possible meelianleal proportloua tn or luagri 

drr to iiermll of large current*, without 

making tho moling purta too grout In 

mnaa to dmtroy distinctiveness of nrtku apeaklng 

IhHoii artkrulnll 

Tlie one particular point followed In volumi 


Bfarttn* Wttk Liquid Air 
By Oar BeHIa Cwrrcmesdrsi 
UK flrot attempts to uae liquid |Ur as 
an exploit!va ware made at an early 


The Loud-gpeaklns Telephone P® 1 ***- Tbe i* °* * differential magnetic originated In a round-proof gtsas-inclosed fern or to meet Inga by meant of thee* Ift- 
I N tin development of loml aia-aklng cIreuU ,n tbo rKriwr hJ "* “ b<HJth ta b “" nnent of the Grand Hall atromaata. 

I tor^ anno".,,,!," “ ‘ *»*tive sc In thla booth the swcUl trammlttore 

Ilenia are un-round -one that of Hon of the Olaphragm. in the normal were located, oa weU aa an ordinary tela- W—Ha. With LIobM Air 

, 1™. .. ..ml the other «-"**« rcoetror the diaphragm phone act 

i.M.inine .liar aril. nlnUiHL E rom *“ Practically free from all tension. Thla New England Telephone and Telegraph my ™ ™ neiiws—niiai 

l during ii,,. pttHt few ymra, a h “ 1110 611601 of locreealng the Company The Installation of the tela- r l’ ,lljg W «■ hqu» Air tg 

.1.10 lava, dm cloned und maced ,lutt * niDch smaller air gap may be used. aa announcers—to announce Intonating ?* ^ m 

mnrket Them* bale either been Th6 “ U6W amI entirely original con- event* about to take place, to page vlolt ^ ***?"?"’ 

lacking in dear articulation, or " trartlv6 «*'■'** *«*'”*« a loud- or. to the show, and to fnrnlah murir IL w^tha^aS^d 

tliclr nil leu In I Ion nnd larklug In___ _ during an exploalv* which he tanned 

‘•axyHqtote." Thla palpy explosive wan 
Introduced directly Into the bloat hole 
and ignited by means of cartridges and 
fuses. Aa, however, this primitive prootaw 
fhlled to give any sSMsflsctoty results, 
tbs aotptealve maaa was fllled Into care¬ 
fully prepared paper eyUnder* (preSer- 
ably Immersed entirely Into liquid air), 
which were then Introduced Into the blast 
hole. Though sufficient eaplorive effbots 
were thus obtained In moat cases, this 
process did net warrant anything like 
real safety and depended in an extraordt- 
nary degree on the aldU of the men and 
the rapidity of working. 

These unsatisfactory reaulta are dne do 
one hand to the physical propsrtlea of 

,m "' 8 ******** Anaoenrisg the score at a basebaU game by _ of loodmoeaUsg _ air Itself and on the other to the 

utTii ted Accordingly, the oaaeoon game oy mu* ox Maompeaug I—rhirara. Iml)erfKt precre. ^ ^ DreMrlM 

if current which can be used le -~] exploalvaa. Liquid air at ordinary atmo- 

tod , ■ - spheric pressure, L e., In the opao air, of 

aUty and articulation are largely \ course poesaaees a temperature of —1»1 

t mam (lie ima.bauliul .Ilmen- \ deg. CenL (-81L8 deg. Fahr) and Hqutd 

the dlaphrngm and tlm manner \ AinftIWBK - wxiixmimi mssr , oxygen a temperature of -1R2 deg. Oant 

. It IN mounted. In anj dla maaigwg \ \ / (— XM.d deg. Fahr), the temperature 

» certain tone will Iw found \ \ / dlfferenoe as compared with the surround 

fnndunautili to it, and bm tho \\ \ L-.j. .. . A lng rock thus bring abotat 300 deg. Cent, 

f tlie moving part which la at- \ N. -s . II (880 deg Fahr) It will thus be readily 

, fh. diaphragm 1" increased. I Ida |Tl > > D - \ understood that a Mvely exchange of tom 

.nice .mphnaiwd If tho moving y > I . \ ZS |I 18 ♦ peratare hy heat conduction and redla 

n.d kept ixeeedlugly small, this / ^ It ?l| Mon should be rot up between the exnlo- 

rferes with Hie pni|ar repcsluc- / - 1 -A- 1 slve and its surroundings, the liquid air 

he words tnuiamltted. ^mit men Caeca thaws In the blast hole bring vaporised most 

■olileiu of designing an ellleUnt rapidly by the absorbed heat In fact the 

or for thla service has. there- --- explosive cartridges used tn connection 

\ that of uuiktliK uwu of tho l*rf- ... vrlth tbom Mrlr omerrImrnifo ^ ftmrUi 

>1^ mwlmiiienl proportlou* In or Wow of the lowI-flpMUaf tflepbofle, ■howinc tho Iwir «■»«- to p omem a jjj e ^ r 

*rmll of large currents, without ‘*®“ •» th ® r*«*l T *r diaphragm. at ttH , outBW8> thrf,. efflclencr hot-g eou- 

tlm moving parts too grent In alderably reduced evon after a shortor life, 

ileslmy dlstlncUveneas of nrtku speaking tel. phono which combines clear from n phonograph In the transmitting xfter 

articulation with a maximum of round booth Another use to whtch thay were tbTnZHn^ rwTto 

.e particular point followed In volum. put whs to announce the loolng-by Inning op gfa | n B Qerman w 

u of the loud speaking upparetus Th, ‘ H™t publle appearance of Ihe loud scores of the World'* Series baseball gi^e,., Ur Kowaatch who In conlunctloo 
I lie obtaining of u method of speeklug telepliones was at the Huston games then Uklng place That the tele- ^ Beldue of Oharlottmibiire. was 

Ion which will give greater era Electrical Show, held In Uechanlcs Hall, phone pr.Nluced practical rcanlta was evl tiiowed to work at tba Koyal Quarries of 


m of loud-spaaktag talaphimaa. 


iiriiniliiru which would la* acted upon hy 
Hi. i«i|« pieces Phosphor bronse was 
r.nitid l» priNluce the la*st result frum the 
HtHud|N>lut ..r iMitli volume Htid articula¬ 
tion and lui- tlierefore, been used for the 
diaphragm l lever nrra eunmria the dia¬ 
phragm to lb. ii muiturc 
Hy employing 111. magnetic principle* 
used In the oonstru. ti.m of polarised ring 
era. the efficiency of articulation was 
found to r ---- - 


the design of the loudspeaking apparatus The llrat publle appearance of Ihe loud scores of th* World'* Series baseball gfneer, Hr Kowaatch who In conlunctloo 
luw been llie obtaining of u method of sPosting telephones was at the Hoaton games tl.ou Uklng place That the tele- %1t h ill Baldua of Ohsrlottanbnrx. was 
construction which will give greater era Electrical Bhow. held In Mechanic* Hall, phone pr.Nluced practical rcanlta was evl t1)UWM ] to work at tha Beyal Quarries of 
phasls to the harmonics of the voice and dnrlug September and October, 1012. danced by Ihe fact that a child which had underadorf, near Berlin. In accordance 
less to the fundamental note. In giiioml, Ninety of these telephones were Installed been eepnnited from Us parents In the w m, Ui^ abon , Ur Kowaatch tried to 
this method will give far better results In various jierts of the hall and divided, throng wan found through lta agency; prevent the liquid air In the bleat bole 
as far as Intelligibility la concerned Thla *»r convenience. Into groom of ten, mak and It was no unusual thing for eXfclM- tTom evaporating by any DOSatMlltV be- 
priuctple lufn been followed out cousbit- nine separate circuits, which were tied official* to I* summoned to their aft y„nd s given Unit He therefore ooacalvsd 
ently In the construction of both ihe Iran*- the Ides of Introducing the cartridge with 

*r used in the loud speak j-=r—----r SV., " =1 the dry esrism holder ssperetely Into the 

blast hole without the nquld air, and after¬ 
ward staking any mlnlpg pceporatlans 
(tataping tbs 'Moat hola, etc.), waiting 
nntu the very last roemvt to add the 
Ikiuid air And lfmltltig the mixture tg* 
ttsffiatriy aftarwsrd. This prodesa ohri- 
onsly allows the Has of vaporissriqn to 
be reduced to a mltrfmntn, thus ssring 
much of the liquid six othtowtss required. 

IneompsreWj' higher safety 
A sstmtantlal pasteboard cylinder 
tahdng a psrforatsd dUArlbntlen tvMm and 
fllled wlfk an aWlutoly inert mtiimt M 
ktamlgt&r Add oil, asphalt, qpot, or paimfr 
An, U IntfOdMad lato the West boifc Into, 
ttw central dtstributloo tnbotoJottodsesd 
a tkto Mgtdy tub* (or pdrtrj *«- »!** 

"* H "** 4 ^ 


As In tho euro of the transmitter, the 
articulation of the receiver Is governed 
largely by llie nirthnnlcsl charaetorUMcs 
of tho diaphragm trad tho method In which 
It Is mounted. In the receiver, the dle- 
phragni has been corrugated nnd mount 
i*d on r iiblier cnslilous along tho lines of 
pbonograiih constru. I loo It whs, bow 
iver, found mlvlsnhle to ilepart from one 
of the nsuul fcnlures of recelrer .'onatrue- 
IIon and uno n metal ether than iron In 
Hi. constru. lion of tho diaphragm. This 


■Xbitoeffi of reim«1g>aiiA'gff.iho 

1# sSptmd, after whjMt'tfeA ' ' 

UmMr 
•W Wwi to. 

esMty.ttoaaiAtotol ' ‘ 
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Cutlery of 
Known Worth 

Keen Kutter Safety 
Razors are made with 
a ‘‘hang” that insures 
comfort and satisfac¬ 
tion in shaving. 

Kee n K u tter blades are 
made of the finest cut¬ 
lery steel, ground ex¬ 
tremely thin,but thick 
enough to shave the 
thickest beard with 
ease. Don t experiment 
with razors of inferior 
quality, but safeguard 
yourself by asking for 
the kind marked 

K££N 

mm 

Feel the edge of the Keen 
Kutter Pocket Knife Its 
keen edge rings true It 
holds its keen edge in¬ 
definitely Like all articles 
bearing the name Keen 
Kutter, these knives are 
positively guaranteed to 
give entire satisfaction or 
money back. 


HARDWARE CO., he. 

St. Leek,, Maw York, 


Linda of manufactured grulgcfl VlrlMud 
last twenty yean —change d tgUefly beoante 
been made possible by adoorHstag In M 
economic discoveries have been made «Wo* 
pm poet of three articles to set forth these 
mai n t enance -Burma.] 


rUoiet Intended to at! farm In a simple 
id malntv i alno the retail yrtee oa ce rta in 
Heine mrthodt hana ehanyed within 1L« 
nation-wide and world wide eeiHng hat 


A dingle term I* often used to designate 
two dim Tent «ctd or things, tbs ooe good 
and the other had, with the remit that it 
ie eometlmee difficult to dlatlngulah them 
FoHttcton hai acquired a eery atnlater 
meaning in the United Stated yet in Bng 
land a politician is a eery respectable 
member of the community So the words 

their equivalents hare a me to mean, pop a 
larlr trust control, whereas business 
men employ them also to designate a form 
of control that la far removed from mon 
opolistlo domination and that la In reality 
a healthy stimulus to competition 

Itetween an agreement of twenty refln 
era to sell sngar only at 10 cents a pound 
and the policy of a single manufacturer 
to mil his trademarked or patented artl 
dew at a uniform retail price there la a 
aoild of difference The people mutt buy 
xugnr at the price fixed by the combine 
tion of refiner* assuming that they cod 
Irol the ran material for there la m 
other * urco of supplj But the peopli 
need n t I u> the trademarked or patented 
breakfast f d of the single manufhetur 
er fur there an a hundred other break 
fust foods to he bad If the price la too 
high It Is curious that the term price 
maintenance should connote both a repre¬ 
hensible and a commendable business 
I rattier 

When a trust fixed prices before the 
Sherman law was effectively applied ita 
chief consideration was public sentiment 
Would the newspapers print Indignant 
editorials and satirical cartoons alien 
luted to Inflame the public mind? Would 
legislators be stirred into activity? These 
considerations were more Important than 
a study of market conditions On the 
other hand the manufacturer who makes 
a [articular brand of soap which be per 
m nally guarantees or a particular kind 
of watch to which he gives a name and 
reputation must study his market First 
of all he must gage the demand for hta 
trademarked or patented product Next 
he must ascertain what competition be 
is likely to encounter The extent of his 
market and the number and character of 
his competitors very largely determine the 
price at which be can sell his | rod net 
If he fixes his price too high he auto¬ 
matically nipples himself for he either 
limits his aalcs and thus bis lucerne or 
permits a rival to undersell Am While 
the trust that control! a necessity of life 
may fix prices to suit Itself unless re¬ 
strained, a single manufacturer by the 
ten stress of competition moat set his 
price no low that the public will be in 
duced to buy and that rivals will be on 
able to undersell at a substantial profit 
to themselves A trust may Ignore the 
laws of supply and demand for a time a 
single manufacturer must obey them or 
fall 

Pick up any popular magsxlns and 
glance through Its advertising pages. Ton 
will find a half doses more olt less rimllar 
breakfast foods competing with ooe an 
other several watchmakers setting forth 
the merits of thetr t iiaeptors B. at least 
three large manufacturers of bom a 
clothes who proclaim the attraction 0 t 
their tailored fabrics and several Ms 
tain pen manufacturers who lay street on 
the mechanical excellence of tbeir lavan 
ttoos You will find that there is not n 
very wide variation in the prices at eom- 
iiettng wares of the mbs quality Rn«h 
manufacturer knows exactly that * retail 
er must mate at least twenty to ternary 
five per cant profit on the advertised fiOods 
to do business at an and that the JoMar 
Who aappttoa tbs retailer meat make at 


same reason He know* that ha himself 
Is entitled to about tan or fifteen per cent 
Very carefully be studies Us manofsotur 
lug processes his methods of buying ma te¬ 
la 1 Us system of distribution—all for the 
purpose of assn ring to the Jobber and the 
retailer the profit tu which they are Just 
ly entitled and of allowing himself a 
profit large enough to plaoa bis business 
on a firm basis yi t small enough to die 
courage competition 
It la one thing to fix a price on a well 
known article of manufacture and another 
to maintain It Before the Supremo Court 
handed <1 wii its decision In l bp Rauatocen 
case It eat comparatively easy to main 
tain a price on a patented article. The 
lower Federal courts have held that the 
exclusive right to vend hie product given 
by law to the patentee mtanl tho right 
to Bx selling l» nos and the right to treat 
n l rlc* cutter as a [latent Infringer Since 
|th< Sherman law did u t apply to patent 
I wares the Inviutor stood in a verv 
mvlable posit] u Hut the Banstogen de 
rial n del rives him of his price fixing 
privilege aid his placed him on exactly 
the same footing as the vendor of unpat 
ented static products 

It matters little to a farmer whether 
the dealer to wh< m he sella his potatoes 
retails them at 10 cents or fil 00 a bushel 
but It matters a great deal t > the patentee 
of a widely advertised watch whether his 
selling price Is maintained or not. No one 
knows who plaited the potatoes that thi 
corner grocer sella but everyone known 
who made the patented watch that sells 
for ffiO The farmer spends n > m may In 
advertising his potatoes or distinguishing 
them from those of his nelghlwr He deals 
in a staple product But the watch man 
ufactnrer spends perhaps a million dol 
Inn a your In coupling his name and 
h n >r with his watch In guaranteeing Its 
workmanship in driving home Its price 
Ills good name and reputation eventually 
become his principal asset In business 
They heroine a species of property of 
su h value however Intangible they be 
tint tliay ofin actually be sold. If hi 
tones his name and reputation either 
through Ills own carelessness or the trick 
ery of then, ha la In a poor way Indeed 
Good will and reputation mean far 
more now than they did In the past Be¬ 
fore the (invs of systematic world wide 
advertising a craftsman and his bandl 
work were known chiefly In hla own com 
inanity A modern advertiser blaaona hla 
name and his pledges In a thousand maga 
sines a nd newiinpera. Millions know 
him by reputation and If hla reputation la 
good be must Inevitably prosper 
One way of robbing a manufacturer of 
bis good name la to offer hla wares at lata 
than the price that he has established by 
much expensive advertising If a foun 
tain pen that is ordinarily sold at Id with 
tbs minimum profit to the manufacturer 
and hla distributors is ad v er tis ed fit less 
than the coat of production by some de¬ 
partment store the public naturally leaps 
to the conclusion that the manufacturer 
has been too grasping In a ward that ba 
to mt to ha trusted Very few realtoa 
thst widely advertised articles are thus 
m id at ridiculously low prices by depart 
sent stores and mall order homes solely 
for the purpose of attrac tin g custom, gad 
that the loos sustained by Price cutting is 
“ore than compensated for by on «xnrU 
taut profit on l e ss wall known fipeik. 

This policy of trading on tha re p etition 
of a well advertised artfeto not omlj In 
jnna the m a nuf a c tu re r, tort atoe the pah- 
He. Hew thet effect la predated arts ba 
ekptotaed la the aatt article oi thto 


cLrnmms rrotattm. Has smi A .m h . 1 as « 
af year isv s at loa aa i a im wn m n m ot 


*e i hm is riWrd ta salmtelililr witlnl say 
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An automobile, to give entire satis¬ 
faction, must be equipped with an 
entirely satisfactory electric starter 
and lighting outfit. 


The engineers who design automobiles 
know this They realized the demand 
for some kind of a starting device last 
season, as a result 1913 is a “self-starter 
year ” 

But because they could not foresee the 
public clamor for starters years ago and be¬ 


cause the manufacturers of electrical devices 
could not foresee it, some engineers thought 
they were obliged to accept as “standard 
equipment” on the cars which they de¬ 
signed for 1913, starting and lighting systems 
which they themselves knew to be still 
undeveloped 


The Aplco system is not the 
hastily constructed kind 

Vincent G Apple designed an 
electric starting and lighting 
system in 1900, and it has been 
carefully developed in the inter 
vening years He might have 
put it on the market years ago, 
had he not determined never to 
allow anv device to leave the 
plant with the name Aplco upon 
it until it was perfect in every 
detail 

The motor car builder s pres 
ent preference for the Aplco sys¬ 
tem is not based upon expensive 
advertising The selling pnee of 
Aplco devices is not made up of 
items of thiB nature It is the 
materials —the very best to be 
had anywhere—the workman¬ 
ship, the “know how, ' which 
accounts for Aplco quality and 
Aplco price 

Mr Apple's long training in 
electrical work for motor cars 
and motor boats has enabled him 
to make economies in manufac¬ 
ture which his competitors have 
entirely overlooked, because 
they lacked that training 

His personal supervision of his 
corps of engineers has enabled 
them to work out his ideas 
and get for the automobile 
manufacturer and his patrons— 
the public, the benefit of these 
economies 


The Aplco Starter 

will be the preferred starter on 1914 cars Here are 
some of the technical features that commend if to 
automobile engineers 

The one-unit system 

The one unit system used for the Aplco is the compact 
ever reliable system of the electric manufacturer who knows how 
to combine these perfectly natural units into one mechanism 
1 he two-unit system can only be regarded by experienced rn 
gineers as a make-shift justified to its manufacturer because f 
cheaper construction because he has to rush on the market to 
meet the big demand 

A 24-volt machine 

The repeated tests and study on the starter question that 
have been going on in the Apple factories for ten ytars base 
convinced their corps of engineers that anything less than 24 
volts will not give the best service This added voltage gnes 
additional power for starting purposes and through the contr Her 
retains the 6 volts for lighting ignition and signihng It goes 
its charging rate at low car speeds and eliminates to) strong a 
pull on a small battery 

The two wire cable plan 

The Aplco systems are built on the two wire cable plan 
The return copper cable system eliminates numerous troun Is 
The one cable system makes almost impossible the dimming of 
lights which is one feature of the Aplco two wire plan and 
the connecting of dash and tail lights in senes so that the dnver 
can determine from the seat whether or not the tail light is 
burning 

“It never stops starting’* 

If you are getting ready to buy a 1914 car with the most 
reliable equipment you should not be satisfied with a so called 
6 volt starter nor a one wire system They have a JoftWIo with 
real service from a starting system 


We ctn help you to bruit Four present car up to date by mailing the Aplco electric 1 ghang lyftctn 
sad Aplgtow lamp* which penetrate dust and log If you don t know the Apple service Italian in your 
locality you ahould and we will tell you if you aak 

The Apple Electric Co., 62 Canal St., Daytof^ Ohio 
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Something New and Vastly Better 


MARK 


Cold Drawn 
Sherardixed 
STEEL 


UNIONS 



\ union that will not crack as cast unions do 
A union that has a perfect, leakiest, seat—densified 
steel igainst soft brass 

A union that is tapered to fit standard pipe taper so 
that ill threuls are m perfect mesh 

Here at last is a pipe union that expands and con¬ 
tracts under alternate heat and cold the same as the pipe 
and will not stretch and assume a permanent ‘ set" as 
malic lble unions do 

The Slier trdizing process not only coatB it with zinc 
hut actually makes a zinc alloy of the steel 1 his Sher- 
ardi/mg is done after threading, thus protecting the 
threads from rust and corrosion 

Sri/Jt Jull parti uteri and prices m this nnv ItmkUss nutlets 
htfh pressure pip* umen 

MARK MANUFACTURING CO. 

1903 Dempster Street EVANSTON, ILLINOIS 


Te the Sooth Fife 1 


Of all tbe soeMs ntnmustogrtphed in 
the Antarctic that of Ho at Bratas wma 
tb# most difficult to eecWa. 7t would Sara 
bam folly to drag tba baa*7 apparatus 
np tbe volcano« aid* bet tqr a atroka of 
good lock and through g modal tala' 
aeopte-tona taken especially to raooed tba 
rtleaoo a baaottfol dear fha waa ob¬ 
tained 

Once when I waa securing a Aim of a 
I air f young akoa gulla In their neat at 
ter> doaa range I waa (ttackad tqr tba 
iwrenta ao forloualy that I waa 
laid out One of the pair awooping down 
it ma atrnck me auch a blow In the eye 
with lta wing that for an boor or taro I 
suffered mi at acute pain and at Ant 
feared f >r tbe 


mum 





The queer little penguin reminds one _ 

of a corpulent id gentleman dreaeed In Wtralote Ta 
Immaculate while waistcoat with ntlny 
t I coat ibue bird* are unable t By 
their wing* bUng merely flapper*, rhelr 
habit* l refitly resemble primitive man 
kind In (hat rhi male aelecta hta mate 
at certain peri ala f (be tear from among , 
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The GRAFLEX mokes 
better photography pos¬ 
sible by eliminating the 
uncertainties Focusing 
scale and “finder" are 
done away with. With 
a GRAFLEX you see 
the Image full size of 
finished picture, up to 
tbe instant of exposure 
right side up You know 
to a certainty that the 
picture is m focus, with¬ 
out having to guess the 
distance between the 
camera and subject 

The GRAFLEX Focal 
Plane Shutter works at 
any speed from “time” 
to l-1000th of a second. 

ini tee Illustrated Catalog 

FOLMEK 6 SCHWING 
DIVISION 

Emm IQ Kodak Co 

10CRESTBK.K.T 
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then nuacka her approval and acceptance 
> d ff the) g to establish a I m galow 
tbe hlllal le 

It 1* unnecessary to point out the tre- 
m n I u* bra*dei Ing of interest whkh U 
fr-et-d by the cinematograph in auch an 
i*\|iedltlon an that of Capt Boon Time 
a a* \bet> tbe result* of thooo perilous 
ion m> of discovery wara acareel) 
thoujjl t worthy the coot. Nowaday* 


e)ee or ll tbe norld opon tba window* 
which 1 c Is laying hs-re for the Ant time 
by hi* effort* the risk ta JiwtUlad. He la 
not atorlng p experience for httaaalf 
alone but foi tl f whole of mankind. Hta 
racceaa beconm a matter of paramount 
Interest and Imp. rtanca to everybody be¬ 
cause It ta a aucce*a In whose benefit* wa 
can all now share 

Mr Punting when used with the quae 
tlon rod y n learn tho art of photog¬ 
raphy tn )our native landr replied No 
r learned most of my photography in ow 
of tbe Anest coontrisa on aarth—OaU 
fornta I 11 cd there ranching and crib 
lng for about ten years, and tbera hi prac¬ 
tically no branch of photography that 1 
have not studied In Out land of perpetual 
HI i a bine and dowers My work la South 
m ( allfornta attracted the attention of 
a Mg New Turk publishing house which 
made me an offer to travel around tbe 
wtrld In their Interests Tkta offer was 
foil wed by other* and Horn than (lSOO) 
I have beau travoting and Uluatratlsg 
everywhere— in thirty Oflmat land* 
Them traveta Involved every poariMe kW 
of phttographic wort sad in erfry quo- 
solvable climate I have had to Ink* tale- 
photographs of mountains TO adles dis¬ 
tant, and to go to the ertr f tt ttrtm, 
ato+ttotofns* « «W Uririt*. eb- 
laeta. I hava worked ta t* Wsktafc sdi- 

ST &£? us? i* 
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The Scientific American 
Cyclopedia of Formulae 


Concrete Pottery and 
Carden Fanfare 
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X TONS 


VACATION CRUISES 1 


Cuba, Jamaica 

PANAMA 

CANAL 

Hwti. Cnli-bli. 
Coot* Rica, Nicaragua 

Weakly Sailingw by now. fa* 
Twin-Screw steamship* Carl 
Schura and Emil L_ Boan and 
the wet-known “Prinx” Steamer* 
ofov 

ATLAS SERVICE 

i 11 to 10 DAYS 970 

S9 DAY CRUISES 9118 

CUBA, JAMAICA, tmmi Tri* 970 
PANAMA CANAL, Barnd Trip $110 


Land of the 
Midnight Sun 

Lmf^HaaAwi duna« lb. awl* <J 

esbSSf** 


Imperator 



I* to *rj that tbs akin act tally crock*. 
The moat picture*) tw and altogether lit- 
toMrttoa aectlon of the world that I hare 
aw elated la tbe Booth Polar Oootl 


BUattn* With Liquid Air 

(OoncImM from poqo l«4.) 

Tbe HqnW air U kept ready for each 
blaat bole lu a stiedal email flaak contalu 
ins a weighed quantity, Tbeee names 
carry at their oiwulog a flexible metal 
tube with conical point Into which tbe ' 
central aupply tube la fitted. All that la 
required for c band ns then la to lift the 
back end of the flaak, when tbe liquid air, 
under tbe pretwure of It* own product* of 
vaporisation (like mineral water uuder 
the pressure of carbonic acid) rise* 
through tbe metal tube into the aupply 
tube and through thin luto the cartridge 
entering there between the liidiildtul par- 
tlclee of the charge, reedy at tbe very 
moment explosion la started by electric 
ignition to combine with tbe eompuuanta 
of the cartridge lu an explosion of ter 
rifle violence. The completion of the 
charge ia readily aacertalued by the ceaaa 
tion of the fisting nolee under which part 
of the liquid air escape* from tbe blaat 
bole an a white fume 

Thl* Procter thus eliminate* all the 
dllflcultle* experienced lu early attempt* 
to uae liquid air a* uu explosive Being 
readily prepared by n cheap proceaa at 
tbe place of consumption. In fact, lu tbe 
very gallery where It U to la* lmed, it 
dot* away with the tameutable uivldent* 
Inseparable front (he tran*]iort and *tnr- 
lug of dynamite above or below ground 
Furthermore there 1 m iio pnradblllty of the 
expkmlre'H twins atolen, e g, for unlaw 
ful purpose*. nor 1* the inanuruLlure of 
the explosive Itwlf connected with any 
danger, while Hie preeeuce of couaiderablo 
amount* of oxygen in the form of liquid 
air la a valuable addition to the aalvagu 
arrangement* of the mine. 

By ualng the cheap fuel available In 
coal mine*, the opemllou of a liquefac¬ 
tion plant will bo cheapened sufficiently 
for liquid air to compete auccetwfully 
with the ordinary exploitive*. 

A New Road Material 

W ITH a view of obtaining a road 
surface which will give a better re- 
aUtance to automobile traffic, exiarlmenta 
arc being mode again In France with 
la roadbed material conalatlng of uu lutl 
'mate mixture of Iron *tr* w' or Iron In 
the ahape of ii w try or flbrou* max* *ocb 
aa la commonly used for cleaning and 
scraping puritoaea in thla country, to¬ 
gether with cement mortar and Band. 
Hoeh material la called ferro-cemcut ” 
and It api>eur» that tewta aa to lta fltnees 
[for road aurface* are giving good result*. 
But tbe Iron la not tbe usual kind found 
In commerce, but 1* prepared apedally for 
;the purpose by aultHble machine* of hi* 
propriate dualgn It la claimed that tbe 
resulting material will not be an over 
expenaive one 

A Septuagenarian Arctic Explorer 

I T U reported that Capt. Peter Bayne, 
who In ISOS waa attached aa a seaman 
to Capt. C F Hall’s expedition In search 
Of the remains of Sir John Frtukllu and 
hi* party, and who Is probably the last 
ramior of that enterprise, haa purchased 
the old arctic acboouer • Duxbary" at 
Heattis, and will head an expedition to 
Victoria Land, sailing next June. Capt. 
Bayne la 00 years old. 

Coal in Nigeria 

E XTBNSIVE deposits of coal bars book 
diseovsrsd at Udl, Southern MgsrU, 
and a survay la being node for a rail¬ 
way to connect this coal field with the 
river port of Onltaha. Analyse* carried 
out at tbe Imperial Institute In London 
i*Aiw« that tbe Nigerian product tuu 
MTU thirds tbe value of the bast Welsh 
■ Am This discovery 1* Ukeir to eeutrtb- 


Correct automobile lubrication is a serious 
problem. But its fundamentals are simple. 
We will cover them in a plain question-and- 
an&wer form. 

Q umtiom What moves your car ? 

Amtmer Power. 

Quotum: What determines your power ? 

Amnatr: Your motor, your fuel and your lubricant If any 
one of these factors falls short in full efficiency, you receive less 
than full power. The greater part of the power lost is taken up 
by friction—wear on the moving ■ 1 —— -—— 

P Xs Han: What w,ll give you 

the most efficient lubrication? 1 Correct Lubrication] 
Answer- An oil of the high- IgffSSRlHawTII HX.W 11 
est lubricating quality whose lS !rurr;^-?. l ‘r^ 

"body ” or thickness, is best 

suited to the feed requirements -“ 

of your motor ^ |T|||TjT||^ 

Quatteu. Suppose you use oil bkuK= ^£1; ££££££ 

of lower lubricating quality or I ^ 

of less correct “body ” What K 2 " 1 

are the penalties? it' ttitt, LZ 

Anver Many Among them i ; i i i £ i £ jj i. 


g^ggfJFfig 




(1) Escape of the explosion past the CJ -*“ 
piston ring* and lost of compression f^. 0 * ** . 

(2) Unlubncatcd cylinder walls at the uTSS _ 
upper end of the piston stroke (3) P7V 
Imperfect lubrication of many of the ifis* f 
bearing* (4) Excess carbon deposit r£u, 

(Due to the oil working too freely past 
the piston rings and burning in the com- jw** fjl) 
bunion chamber ) (5) Excessive oil 

and fuel consumption (6) Worn wrist 
pins (7) Rapid and unnecessary de- 
tenoranon of your motor (8) Loose 15* 
bearing* (9) Noisy operation Mr '•«" 

Queabom How can you deter- 
mine the correct oil for your 
car ? jjr J * 

Answer: By consulting the 
lubncatmg chart — pnnted in 
part on the nght 

Quartern: What assures the re- £"T 
liability of this chart ? 

Autwer: The chart is the re- 

suit of the most far-reaching and _- -■* 

most thorough study of automo- 
bile lubrication that has ever 
been undertaken £j£l 

It was prepared by a company whose 
authority on scientific lubrication is re- 
cognixed throughout the world — the 
Vacuum Oil Company ^1, 

It was prepared after a careful analysis .' I-***?' 
of the motor of each make and each ^—" ‘t***., 
model of American and foreign car 

The superior efficiency of the oil* g*-*.. . 
ipecified haa been thoroughly proven by *?£i> 

pracacal tests. lrtl>1 — - 

(f you uu oil of lower iuincatmg ftmhfy 
or of less-eomet "Mr" thou that specified 
fir your ear, your motor facet unnecessary , 

friction, kit (f power, and ultimate serious ‘ 

damage _ *e 

In buying Gargoyle Mobilofl* from . 

dealers it u safest to purchase • full bar- I 

rel, half-barrel, or a sealed five-gallon or - 
one-gallon can dip* 

Look for the name and the red Gar- 
goyle on the container 

A booklet, containing our complete 
lubricating chart, together with points on swX. *W 
lubrication, will be mailed on request. STj JSL 




Mobtloil 

A predt ftr each type pf smeter 

¥stn 


VACUUM OIL CO., Rochester, U. S. A. 


}i toward daveSopitig tito w**re*s j 


























































































































































SCIENTIFIC AMEHCAN 


When a flood sweeps 
titer a vast area, desolating 
the dfies and towns which 
lie in it* course, the appeal 
fof assistance gets a unani¬ 
mous response from the 
whole country. 

With all commercial and 
social order wiped out, an 
afflicted community is un¬ 
able to do for itself. It 
must draw upon the re¬ 
sources of the nation of 
which it is a part 

,Jn such an emergency, 
thte telephone gives its 
greatest service when it 



The Voice of Reconstruction 


carries the voice of distress 
to theoutside world,and the 
voice of the outside world 
back to those suffering. 

At the most critical time, 
the nearest telephone con¬ 
nected and working in the 
Bell System affords instant 
communication with dis¬ 
tant places. 

And always the Bell Sys¬ 
tem, with its extensive re¬ 
sources and reserve means, 
is able to restore its service 
promptly,and in facilitating 
the work of rebuilding, per¬ 
forms one of its highest 
civic functions. 


Thf Panama Guide By John O Collins, 
Mount Hope, Canal Zone I ( C 
Pmaa, 11)12 

This Is so excellent guide book written pri¬ 
marily tar tbo tourist but also bfcthly liutrurthe 


Christine E Krwderick Clanton City 
and New York Doublcday, Page & 
Co, 1913 

Mrs. Frederick * book la a rapuhUrailon of a 


praiseworthy attempt to apply to b o — ek arplns 
the rtBrieocy prtaciplm at Mr HarrinaUni 
Emerson and Mr Frederick W Taylor Tlx. 
thoroughly practical character of Mrs. Frtfleriek • 


American Telephone and Telegraph Company 

And Associated -Companies 

Epit? M Tmlmphonm it thm Cmmtmr of thm Symtem 


Counters 


Aak An 

Your Dealer P— "»■»! n 

What He ■ theDremof 
Thmlu of aCendemann 


Boston 

Garter 

Holds Your Sock 
Smooth aa Your Skin 
That’* what count* with you. Next 
you want snug comfort and finally, 
the service that only the bat 
materials and melons can give 


B agga - um fa 

EsgasasapL jLJW 



- Hntnly D 

PORTLAND CEUffiNT MAKING bdmeried I ?' 1 

“cat arbcU* cootwasl m Scobtc Annas r>0 wmUo ' w 

mo 1433 1-461. 1466. 1510. 1911 Pnc. Wirrirw. tricar 
**ch For tale by Mima It Co.. Uc. sad Freerk adealtflc i 


CRUDE ASBESTOS 


Rent This Transit or 


Level for Nine Months 


then it s yours 



I m patriotic pridn wiiioh indurt* 
for Fnucv the chief glory of Uh 
of wlivien tclegrupby Perhajw 
Judge would ho Inclined to give 





ELECTRIC?” 

| arSCIAL GrW 


small a work, particularly aa the table of on- 
uni* l» wry cwnploU) 

Den Butehenbe See Von Dr Adolph 
Km-IscIi Stuttgart Koamoa Gcaoll- 
snhoft iler Naturfrcundc, 1913 
Tbla U a well written popular account of treah 
water flora It la another dariraMe addlttoo to 
tbe ex cut tout btaxpeoalva and popularly worded 
monograph! Issued by the Komar Boetelj 

Women an Woeld Bcildbm Studies In 
Modern Feminism By Floyd Dell 
Chicago Forbes & Co , 1013 12mo , 
104 pp Price, 76 oenta 
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SCIENTIFIC AMERICAN 

Foandad IM» 

NEW YORK. SATURDAY. JUNE it, IMS 



‘1 *< purpose of this journal Is tn record accurately 
simply, and inlcrt stingly, the world's progress In scin%■ 
11/1c knowledge and Industrial achievement 


Hone Living Verraa Hone Power 

I Ts the K< lKisTiru Amkhicah of January lHth we 
published nn I Hunt ration based on tables prepared 
b) the h leetrleu l Hiiglnccriiig IHqiertrooiit of the 
MatMichuaetla Institute of Technology showing how 
fur horae, gHSollnc and electric Irtickx of different 
caimeltleH emild Irarel per dollar The expenseM of 
the trucks were represented In the form of lomla 
riraneed nlnnit I he ground liehlud them In eneli case 
Die load «n« muile up of fuur different limns. one 
ri presenting the charge for feed, fuel or electricity, 
another for malutcuniice, thi third for the garage or 
atable Including drlser ami heliwr, and the fourth for 
overhead charge*. 

Where the horae showed to the greatest dUudsnn 
tagu um conn sired with the mulor, was In the e«»<t of 
feed. Herelu la the prlncliml difference laitween anl 
mat and mechanical itowera. The renaon ta Unit the 
horae la using fuel constantly \sherons the motor 
settle 1* using It* auppls of energy only when |ier 
forming work To put It differently, the horae la imld 
tlu feed) by the day, while the motor In paid In tile 
Job <ln gaaollue or electricity) Work with a horae 
la a by-product. Moat of the energ} fed to It la em¬ 
ployed In bnlldlug up and maintaining Its own bodily 
health If a horae required no food during lta Idle 
hraira tliere would lie little ehance for the motor truck 
except 111 Hiieclal conditions To be sure a working 
horae la fed more thuu nil Idle horae, hut It duea not 
neceaaarlly follow that the extra feed will all be con 
verted Into iiaeful work 

It I* very lmtairtant tn kuow Just what return the 
home ta giving for the food It receives, lieeanae It eats 
fuel or fuel equivalent ninth more rapidly than the 
motor On another page will be found nu Illustration 
liased on figures funilslied by the MussuOmsetls Instl 
lute of Tecluiology allowing how inueh work a horse 
dnee in nu average working day. when engaged In the 
service of hauling freight from a railroad freight house 
to a dealers’ warehouse This Is not necewtarllv typical 
of all Unci of transportation liut U does show that 
the actual work done l>> a horse may be far leas than 
one would buiijmsw without study Ah depleted tn 
our Illustration, the horse track was moving milv 40 
isr cent of the worklug da\ It was traveling be¬ 
tween warehouse and freight house only ill iter cent of 
the day and during oulv J5 iar cent of the day was 
there at least a partial load on the wagon, \ work 
Ing horae may be given na lunch as 33 per cent more 
■sits than an Idle home In return for which It may be 
working only about nn hour uud a half out of a work 
lug day of ten huura, or uuly about 0 |ier ceut of the 
entire twenty fnnr hours, during all of which lime It 
Is consuming fnel for lls uvv n maintenance 
Am It is prlndiwllv In fuel conanmptlnn fliat the 
motor truck abowa lta sniierlorlty over the horse tnnk 
It Is obvious that uuder conditions where actual work 
is dune during nnlv IS per cent of the working day, 
the motor track may show lint little more eOlcteiH.y tluiu 
the horse truck Obviously under auch conditions the 
moidy Is to adjust the work so Uut the truck will 
kisp mining practically all the time with full load 
rills in a ls« accomplished nnlv In using siiedal loading 
and unloading deijces. I common practice Is to pro¬ 
vide seiaimli bodies which may be loaded and unloaded 
at leisure without delaying the truck Mill another 
suggestion Is In um trailers o blob may be couiiled to 
tht truck with a minimum of delay Tile motor track 
will then be the equivalent of a locomotive In fact, 
Mr Morgan tltlev, writing In a recent number of the 
/■ etrtneerlnp Jtrrord, proved that In many situations a 
motor track can do better work hauling trailers than 
carrying the same load on Its own wheel*, The motor 


vehicle 1a too valuable a machine to stand id* *f- 
any time daring the working day If the track **f« 
used as a locomotive many problama of Its co u e tr aotiop 
would be eliminated. One of tht principal dUMJtto* 
met with in the ordinary track, Has In the prtrrtrioo of 
springs suitable for all condltiont of truffle, If the 
springs are beery enough for tha fully loaded track 
they will be stiff enough to rack the mechanism when 
lbs vehicle la running empty 
It may ba thought that various rime-earing expedi¬ 
ents can also be applied to the horse. While there la 
no doubt that a better return for the Investment can 
be made by reducing the Idle time of the horse, it most 
be remembered also that It la whan moving that tha 
motor truck shows lta chief superiority, and also that 
the horse cannot be keyit working constantly all day 
long Imt require* many rest Iwrlnds for recuperation. 

A Simple Parcel Poet Wanted 

S INC’H (ho enactment of the Parcel Post law of 
August 24th, 1912, and Its Introduction on Jaun 
ary 1st, this year much crldcbnu has been made 
In the public press about the complications, restric¬ 
tions and unfairness of the Bourne eight toue system 
ms ki welded lu the law and a demand for a reduction 
of the number of zones, or Instead, the establishment 
of a low flat rale with an increased weight limit, over 
the eleven-pound limit now in use. 

AcdtMlng to a recent article tn the New York Sun 
on 'Parcel Post Defects' wherein It refon to the evi¬ 
dence given before the Poet Office Department Investl 
gating Committee as being of considerable Interest, It 


The Sun refers to the carelessness In the bundling 
of lsicks kpm how In one liudiiuce half of the lsicluige* 
sent were received at I heir destination III a damaged 
(crushed) condition It la also staled that III other 
countries where the system Is In effect, damage to pack 
a gen In transit Is comparatively rare, and there appears 
no reason why a similar security should not he nhlalned 
here. It refers to the Inconvenience of the hiwcIhI |wr 
cel post stamps and advocate* a return to the ordinary 
letter stamri. 

Referring to the zone system, the Sun continues 

•A more srrlnnn difficulty Is the zone system which Is 
roufusing and mnipllrstrd The enormous else of tl» coun¬ 
try would seem to Justify the system since It spnesra on 
tbo face of It uooinslaua ta carry a parcel a thousand miles 
fur the same price that la charged for five miles. Nevcrtho 
less, the shippers who gave evidence on Tuesday were ooaiil 
mods la asking for a flat rate and la urging that the Ideal 
■ystim would be a balk ritn where shippers coald drive a 
dray load of packages oa the scales and pay Bt so much a 
pound or ton. If auch a system were adopted It would prod 
ably be found In practice that the abort freights balanced 
tbo long. Curtalnly It would make for almpUcfty, and tr the 
public to to heiuuio habituated tn using parcel poet to the 
eslent It a bon Id lu used to juitiry Itself, simplicity In Its 
regulations Is a first eon side rati on ’ 

The act of 1012 provides for tha change of rates 
ami weight limits and the consolidation of gone* by 
the Postmaster Clenerul subject to the consent of the 
Interstate Commerce Commlmdnn when the cost of the 
service will not exceed the revenue therefrom. 

If the plan mentioned above—'that the abort freights 
balanced tbo long 1 — In true, and according tn the law 
of averages It should be, It follows (list a single low 
uniform i»rcel rate applicable for Individual local! 
ties as well as great distances should produce nu in¬ 
dent revenue to be sclf-suxlalulag. 

With the Introduction of perfected high-powered 
automobile postal vehicles capable of carrying large 
volumes of postol matter direct from one port offlee to 
another, over night, Iwtween cities a hundred ml lea 
apart, much economy of trangpCrtatlon cost would be 
effected, and the expense of double hand ling be saved. 

A similar vmc of the automolille rural delivery poet 
wagon haa been proposed by the Postal P rogres s 
League, whore a vehicle should start at each end of 
the route, on a given hour, lu opposite directions and 
carry merchandise and passengers hy the parcel Port 
system. This would fsdUtatc the exchange of firm 
produce along the route and provide facilities at low 
rates to the residents ou the route for personal trans¬ 
portation. 

Postal iwrsonal transportation has been in e ncore s 
ful use lu a few foreign countries for some time. A 
simplified parcel port baaed on a single low, yet pay¬ 
ing rate, will have a stimulating affect In the transpor¬ 
tation of light ooauoodltlcs throughout the country, apd 
encourage trading by mail to a greater degree than 
ever before 

Um AarcpbuM in Wf 

A LTHOI OH aeroplane* were used op. MW ogfflfr 
atone during the recant Turfco-BMku pstgft, 
dlriglMe* were oeempkmous by tbrtr Absence, 
end there wot so organised alr-rerrioe which ocedd 


vs aear-detat 
tk» r$rn 

* MMfcM b*wrt*» # ,*«*«*» 

Mhrt e* the- at*#* **d 
by way «t the air We mwrvMereicre hark hank 
ie the Turko-ltaUsa cttojmign (k.VMNl #» 
way experteooto, and aUhodgb there weef rig f 
rtMhrided, tn that the itahaoa nod three *tod*k 
craft, dlrigUvtes, aeraptaMa and esptiv* klte-batitou, 
whereas the Tarfcs had non*, the sir serrire of the 
former was organised end worked syateamtirany and 
achieved oertaln definite reeulta on which w» ou begin 
to formulate optutonk On tha whole, We gather that 
both aeragdonea and (Hrlglhlra were of great tire to 
tha Italians in the joattm of renntinsl—nos Ou fora 
occasion* they assisted the artWmy, to find targets ifid 
regulate their fire, and they enabled the staff ta oorreet 
existing maps by means of photographs. hut with regard 
to dropping bombs the effects of the latter were de¬ 
cidedly moral rather than material. 

In certain limited earnest oa regards Inanimate objects 
of attack, aeroplanes might be effective, oa tor inotanee 
for the destruction of railway lines, since “sowing" a 
number of bomba, while the machine kept abort a 
length of permanent way, would not bo very dlffleult 
As regards the destruction of fixed points, the aero¬ 
plane la practically use loss, unison large number* are 
used, each carrying oue or two heavy bomba and com¬ 
ing comparatively clone to the ground. Even so, the 
difficulties in obtaining accuracy of aim from tha swift¬ 
ly moving machine are very great Bestdea tUa, tha 
Italians found that even in fare of the indifferent 
marksmanship of the Turks it was imperative to kssp 
at au altitude of 4.MO feet in order to remain out of 
rauge of rifle Ore. There in no cover In mid-air, and 
if the I >omh-d rappers should descend low enough to 
take any kind of aim, the attacking aeroplane* would 
have to run the gauntlet of a fusillade so heavy and 
sustained nn to render sighting dlffleult and the chance* 
of escape from destruction very alight Ranging on 
aeroplanes haa been shown to be extremely uncertain 
ou account of tbelr speed, and Tor other reasons, hut 
the sustained flro of many rifles within soy 1.800 feet 
and necessitating no special adjustment of sights would 
eliminate the process of range-taking On tha whole, 
the damage likely to be done by aeroplanes dropping 
bom be la negligible, the morel effect on good troops 
most uncertain, and uot worth the expenditure of gal 
lain Uvea and machine* which are of much more value 
for purposes of reconnaissance. 

Roll Inefficiency 

I T haa been said that there la no more efficient 
product of human Industry than the steel rail, 
and this la probably true, but it is also true that 
there la hardly any element In Industrial activity which 
la no Inefficiently employed. 

This fact will become apparent when It la considered 
that a rail la stressed almost to the limit of lta endur¬ 
ance, uuder violent shock and heavy pressure, for a 
few minutes at a time, and then allowed to remain 
practically ldlo for several hours. With the exoeptlnn 
of the rails used In and about terminals and yards. It 
appears that .for a very considerable percentage of the 
time the entire roadbed of a railway system Is Idle, 
while tor the balance of the time It Is violently over 
worked. No modern manager would venture to 
work hi* men In such an Irregular and erratic 

During the post decade the burden upon the rail 
has been greatly Increased, both as regards engine 
and core, and while attempts have been made to Im¬ 
prove the rail, in form, weight, and constitution, the 
fact atlU remains that It Is subjected to conditions fur 
mare severe and unequal than almost any other form 
of structural material. 

Just where the remedy Its* remains to be determined, 
bat It would seem that before attempting to produce 
a stronger, or mare oostly rail the daeirable method 
of procedure would he to attempt to use tha present 
rail In a more efficient manper The real naafalnasi of 
the rail lies In lta carrying rapacity, in It* effectiveness 
as a meana of tttrtpart, and hence such redaction tn 
maximum load! and increase la frequency of* trains 
as would give maximum rapacity with naareat ap¬ 
proach to unlformbLy to harden, trosidjBgWtotig load 
to maximum Bfflrteocy. and to steb teddhtoe to etramre 
as would render breakup** extremely oufctoiy, 

It la probable that awek a modUtottfc* kt operation 
would, «« first, fall to meet wlftti*ta£pro»*l of tnffle 
manafsro, A* tkMteg to tocreM* fefb^ot. tgopatfitifln; 
but wtoai the ttmtt of repacw ¥ rtttohtgd, hKhtoma to 
bs rear* U* care, tot etily wtU) the rpil, bfcpoosUity 
with Boms ether etomtota <4 fto treat trajpaport p*y& 
tom, we may be permuted to inquire wh litre tthtipaO. 
etowmmto MiMHN 

which ktdirataa tbetomraritofto rt ffit’al ~ Mature ta s 
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BMrfcfty 

*«* ■*» < *»»r-Npw that nmmwhd . wire 
fo MM* ttfoBriralr M* «m for winding dwtra- 
•OEOUfo and f» afaflar work, it b of Interact to be 
>bto fo soM* the end* of sneli wtre In • reedy manner 
•nd m p M il fr la dw off the oael of enamel so os 
to Mm tin eodi ben. Where the win la eery floe, 
it U * very dttOmilt matter to atrip the enamel without 
breaking the- wbe, ao that the pwee a t German method 
la a H a n dy one. The ends of the wire an dipped lor 
atom time In boiling potaah lye or In oonoentnted 
sulphuric add, or again In a ooneentrated and cold 
lye bath, then waahed for an Inatant with hot water 
and dried by dipping in aloohoL Thk leave* a dean 
aurfan at metal for aoldering 


As Wtemh lea^ream ffneaer haa been deviaed by a 
London Inventor In the turn el freeaer tank, generally at 
large aiae for wholaaal* manufacture, hotehi or the Uko, la 
mounted a tubular oofl supplied from a oarbonlo-add 
machine which takea the place of ice and mlt. The email 
machine ta mounted on a wall frame together with asmaj,' 
eleotrie motor which drives It by bolt from above, mi that 
the outfit taka* up very tittle Boor space Cleanliness la 
secured by the entire absence of crushed Ice and salt, and 
there are no wet floors. It la dalraod that the electric 
device also gives considerable economy in working 
Another point is that where there are dec trio motors 
already in use for other purposes, the rcn-cream machine 
can be driven bom thorn without entailing the extra ex¬ 
pense of a motor 


Photographing tha Aarora.—Prof Stormcr and Dr. 
Birkeland spent the months of February and Mareh at 
Boaekop, in northern Norway, making photographs of 
the aarora, condoning the remarkable work of two years 
ago At" In the previous case, photographs have been 
taken rimultaneoualy from two stations about 2H mile* 
apart, connected by telephone, in ordor to furnish moans 
of computing the distance and altitude of the aurora. 

Zlgsaf Ughtaiag —Photography long ago proved tliat 
what was once taken for zigzag lightning is really sinuous, 
i e , without sliarp angles. Otto Mulsmnr, in Da* Wet¬ 
ter, offers an explanation of tlm angular appearance of 
lightning He believes that tbo suddou glare of the flash 
causes an Involuntary movement of the bead or oye, the 
original image of the Hash persists for a moment ou the 
retina, along with the Imago produced on the eye in Its 
new position Thus we get the impression of a broken 
line 

Canadian Weather Forecasting is the subject of a use¬ 
ful brochure just published liy the assistant director of 
the Dominion meteorological service, Mr H f Wohbnr 
The writer is perfectly frank os to the unsatisfactory 
scientific side of weather prediction, and attempts to give 
only a digest of empineal knowledge pertaining to this 
work as earned on in Canada. It would bo an oxoollcnt 
plan if the forecasters in all other oountnos would put the 
results of their practical experience on paper in the same 
way 


Packing for Lamp Baiba.—What is known aa the "ovl- 
garde" paoldng for eleetne lamp bulbs is proving quite 
a suooeas In France It consists of an individual wrapping 
for each lamp which waa at first devised for transporta¬ 
tion of eggs, whence its name, and was afterward mado 
in a suitable form for lamp bulbs It consists of an ogg- 
shoped shell made of oorrugated paper with the corruga¬ 
tions running parallel to the length of the lamp Tho 
envelope fits tight upon the lamp anil Is opened entirely 
down on* side so that the wrapping can bn opened out 
for inserting the lamp, then it folds ovor with an over¬ 
lapping Joint. At the top is a small narrowed part which 
surrounds and protects the pointed end of the bulb lu 
this way tho lamps con be simply packed in I sixes Uko 
any kind of loose material without needing any further 
precautions. 

Aa Electric Gaa-eaalyaer has recently been produced 
which serves to give a series of rapid analyses of fur¬ 
nace gases so that the combustion may lie observed 
Usually the amount of eorbomo arid (or oxygen) is 
determined In this way An eleotrie motor operates 
all the parts and the rapidly suooeodlng analyses are 
(coorded on a paper drum In succession By raising 
a small water gasometer bell to a given height by the 
motor, a standard amount of the furnena gas is drawn 
in, then it goes into a potash absorption chamber where 
all the carbonic said gas is absorbed. Tho remainder 
pomes from here Into a second gasometer whose hull 
h on tha end of a lover, and tho bell rises aooordtng 
to the amount of gas sent Into It Should no gas he 
absorbed, the seooad gasometer receives the full 100 
per oent of the standard amount, and tha pen attached 
to it by a light arm now rises to the top or to the aoro 

showing no oarbonlo arid Were 30 per cent absorbed, 
it would rise leas and indicate this latter amount Then 
the gas Is evacuated and a fresh analysis made, and 
so on quite automatically, onoo in about every five 
minutes. 

Aa Oeeaa Telephone —Op May 1st what is probably 
the first ooean telephone call station was opened for 
public use This Is in Platte Fougire lighthouse on a 
rook lying about 1H miles to tho northeast of Guernsey, 
Channel lalandn The lighthouse, which haa no keeper, 
la fitted with a powerful fog signal, worked from shore 
by mean* of a submarine eahle. In a fog ships creep 
up guided by the fog horn and drop anchor near the 
lighthouse until the fog lifts sufficiently to enable them 
to take the narrow channel to the harbor* of Guernsey 
In suoh ess* any pilot or ship's offlosr by oUmMng the 
lighthouse can ring up Guernsey telephone exchange 
pud report Ma ship. The telephone is reached by 
a 42-raw ladder to the platform outside the 


A SaperttUlea Coaeeralag Meantals Sickness ia re¬ 
ported by Mr W Bryce Douglas lu |>revail in Bolivia, 
viz , the belief that there is ho me oonnoation Ixitween this 
affection and the presonoo of largo mineral deposits in the 
mountains This belief in reflected in a Bobvian name 
for tho disease—" vela"—meaning literally a lode or vein 
Tho natives thus attempt to explain the foot that the 
sickness is more or less local in its occurrence, and done 
not appear to depend solely upon altitude The pass of 
Ltviehuoo, on the trail from Ckailapet*. to Sucre is known 
to oontaln large deposits of antimony, and is oommlenil 
a bod plane for “soroche" (mountain hr know), some 
travelers dying when crossing it 

A New Variety of Bean adapted for dry climates was 
discovered under intereeting iiroumslauens by Pn.r K 
W Clothier, or the University of Arizona, as reporled by 
him In a recent magazine artiuln During a 1,300-uulc 
wagon Journey over the deserts and mountains of Arizona 
in the summer of 1008 ho visited tho Pa page Indians, and 
obtained from them several hundred brownish-yellow 
beans of on unknown variety Those wore grown an 
experimental plots at the Anxona Kxpenmcnt Station for 
four year* before the discovery won announced It ap¬ 
pears that the new bean, which has been named " teparv," 
is more prolific under dry conditions than any oLher 
known variety, yielding as high as 730 pounds to the aero 
with no water other than the scanty rainfall of Arizona 
Under the same conditions ordinary beans yield only front 
00 to 144 pounds to the aero 

Uses for Caldsm Cyanamld —It is only a few years 
■lnee it was discovered that nitrogen passed over hot cal¬ 
cium carbide formed a oompound valuable as s fertilizer 
It Is oonverted into ammonia in tho sod and to eon bn 
used as a substitute for nitrates. More recant practice 
passes steam over the oyanomid and converts it into 
ammonia in the foctury The catalytic action of ourium 
sod thorium oxides on ammonia and air makes it possible 
to convert this into nltrio arid, thus opening up a new 
market. Fusion of oyanomid with sodium salts oonverts 
it Into cyanide, valuable In gold mining By treating cya¬ 
namld with water just below the belling point dicyandia- 
mid is mode, s compound useful ia the dye industry end 
in the making of explosives. In Germany they are selling 
under the names of “Ferrodur," “Intenait,” “Hessolm ” 
etc., materials for case-hardening steels. These powders 
ore merely compounds of cyanamld with some alkaline 
•sit sad carbonaceous material 

TsUsg Criminals’ Finger Prists si the Spot—Dr 
Hrinll recommends a very good method for taking the 
finger prints of criminals, this not relating to finger-print 
records in an anthropometric bureau, but where llte 
record is to he taken on tho spot where a anme occurred 
such m on s wall or any object which cannot bo moved 


lighthouse- doors. Before be ma leave the ladder the 
pOst poshes open a trap door which ooren the manhole 
-ilt tbs platform. Tbs arrangement is suoh that the 
mm, sanaot opts tbs lifhthuuso door to reach the 
Mtoftom Until he bos that down the trap door over 
tbh BHWbofo. Ths sot of opening the outer lighthouse 
dapr gMMpti the Msphons fitted outride the inner 
doer, of the tighthosao, wbioh Is kept kicked. Only 
eds wire la the oaMe is available for the telephone, and 
ffri.dbdn i* foVdrwl foe *tW purposss, and dosing 

^rfoSTja for3\*Aa» bSe^Jh* pilot must rioee It 
to onkr to rsaoh 


and where the print Is Impotable to photograph on ac- 
oount of lighting or other reason He makes use of a very 
fine color powder to as to dust It over the prints which 
are of a more or less greasy nature, and In this way tho 
powder pdheres to the finger print and takes all its 
gradations. Thee a specially prepared paper it pressed 
upon ths print and the powder adheres to it so as to give 
a good copy of the original Much paper is prepared with 
a Mixture of b i ts sa x and paraffine adding a few drops of 
glycerine, floating the paper with a thin layer of the same 
The paper Is of a very flexible kind so that it fits upon tho 
surface of irregular objeots It is said that a gelatine 
photographic paper has a good surface for taking off 
powder prints of this kted, and oon be employed with 


Antoi obfl u 

A Poems Stic Aatl-aAa far AaUmobUe*.— Patent No. 
1,060,044 to Benjamin Douglass, Jr, of Orange, New 
Jersey, presents an automobile with an explosion engine, 
an ordinary muffler and a secondary muffler, which last 
is partly filled with sand and into which the exploded 
ggses are disahmrged and subsequently sibmned, and both 
mufflers are oonnectod with the explosion engine and 
connections are provided from the secondary muffler to 
convey the sfiencud gases and some of tho sand in front 
of and on either side of one or both of tho driving wheels 
of the automobile so tho foroc of the muffled gases aan 
boused to spread sand to prevent slipping of the wheels. 

The "Dog-fish” Bedy Is the Latest —Wo have had 
submarine bodies and aeroplane bodies, one designer 
has gone so far as to bring out a terra-marine body, and 
now Domes the "dug-fish' body which is said to repre¬ 
sent the very acme of perfection for touring servioo The 
‘dog-fish" body is simply an ordinary touring body, or 
rather a torpedo body, In whii h the sides are extended to 
inclose the running boards, thus providing ample space 
for tho storing of tool boxes, parts, eta Tho spare tires 
are aooommodatod m a bulbous book and the side door, 
giving entrance to the comportment over the step, is 
wide onough to pass a rothor largo trunk The horn and 
the lamps are quite invisible and when folded the top dis¬ 
appears into a comportment at tlie lstok of Li hi body 
When in touting trim, tho car Is sold to be waterproof 

AaUmobUe Omnibuses In France —Tho great exten¬ 
sion of automobile omnibus lines throughout France for 
sorvioo in the country districts will lie seen when It is ob¬ 
served that there are already 293 different omnibus lines 
running at present, a total distance of 5 3A0 nules The 
types of autobus or alpine ear ore supplied by 23 different 
works, most of which are in the niglihorhood of Paris. 
The different Unee which we mention ore organised by 170 
transportation companies When it is noticed that three 
or four yuan ago there were scarcely thirty of these auto¬ 
bus linen in operation, the progress made in a very recent 
p< riod is striking Even now the matter is at tlie outset, 
and just lately tlie complex problems of operating ser- 
viees of thlM kind were but little known, lending thus to a 
hesitation on the port of the communes and the Htate to 
furnish siilrudie* Lank of co-operation among tho com¬ 
panies was another drawlxu k All this is now changed, 
and thi forthcoming operating data ore encouraging the 
authorities in the matter of subsidies, while the methods 
of the lines an- Ix-coming lietu r established A general 
transport syndicate is lutelv organized a starting point 
having been made at the DneuniUr 1012 Congress. 
From this timo on, a brilliant future is predicted for auto¬ 
mobile passenger nervine A few examples will show the 
kind of service in use, for instauee tlie Nice Company 
operates 10 Berliet autobus in tlie Maritime Alps region 
from Nine to Bnancnn, a total of 170 mlh-s The same 
enterprise operates a line from Avignon to Aries, Ofi miles 
A line from Grasse to ( ash llane operated bv tlie Touring 
Car enterprise, covers fio miles with Peugeot and other 
cars Tho Auto Trans|sirt linn has 8 autobus ruuning 
between Aix aud Ban i lunette, 10/5 miles Another 
enterprise has four liras radial mg from Montpellier 
oral using 0 Do Dion cars, with a dislaneo of 102 miles 
Improvement in Motorcycle Magnetos—If the solu¬ 
tion of ignition probltmH has done much to advance the 
auloiuobilo busim ss it scan-civ ■ on hav u done less to ad¬ 
vance tho motonivile Imluslr} Wlun-as it is a simple 
matter to nurry almost anv kind of ignition apparatus 
on an automobile, regardless of its complication or bulk, 
the equipment of motonyi les presents problems which 
arc entirely foreign to any that can crop up in automo¬ 
bile work In tile first place, it is alwolutely essential 
that Lliu ignition apparatus on a motori veh- occupy tho 
smallest possible amount of xjmuh , for space is at a pre¬ 
mium and the rider can ill afford to have his morhine 
festoonod with wiring and cluttered up with batteries 
and switches and wlmt not And in the second place, it 
ia even more important that the apparatus whieh pro¬ 
duces the life-giving sitarks lie waterproof In three re¬ 
spects, it is interesting to note the really liny rise of the 
modem motoroydn magneto and the degree of waters 
proofnisis which has liecn obtained In the majority of 
oases tho magneto is a miniature instrument practically 
built integral with tlie motor from which it is driven 
either by inclosed gearing or by a chain of the “silent” 
variety It forms a neat contrast to the bulky and 
weighty batteries and ooils whieh only about a year ago 
were standard equipment on all hut a very few machines 
and marks very plainly one vory big step forward that 
motorcycle and magneto manufacturers have mode 
within the post twelvemonth Also, those newer types 
of instruments are waterproof In the fullest sense of the 
word— a, statement which could not have been applied 
with any degree of truth, to their prndo ec reo r s Without 
exaggeration, they will operate efficiently with a con¬ 
tinuous stream of water playing an their” vitals’ without 
the slightest apparent diminution of their spark-produc¬ 
ing proeUvitise. “Bottling up" the internal economy of 
the InatnuMnt* has not been an easy task, though it 
nerarUnfoss has ban) thoroughly done. 





I N tin l h f v ur mind then- la probat ly the vague 
w ll’tl n f having beard that aomeUrom after a 
|)era turn been atrnck by llghltilng the ph itographlc 
lmag f a nearly tree or other object la found lm 
I n-Hse<l m n the body Thla la one of the ten thou 
Hand url iih and niglected mibjects that will la fully 
dlnLiiHMcd li thi hm yet unwritten and unplanned Pan 
111 nun u I i iy< I laedla—that anxloualy awaited om 
nlum gatherum f thing* left out of the ci nventlonal 
refen i ce-booka The a|Wregale of tiH existing Hler 
tun of thi suljetl mattered through aeviral language i 
la fairly extensive and the marlu In question turn oc 
caHlunally been drawn and even photographad fr im 
nature a hey art tailed lightning prluta or kerauno- 
K raphe 

tor our preaent purpoae It will be convenient to din 
tlngulab two claaaea of lightning prlnta tlx (1) aria r 
eacent forma popularly auppoaed to be photograplm of 
treea or ther vegetation and („) a variety of other 
forma 

There la no doul t of the froquent occurrence on the 
bodies of iierm in who have 

been Ht ruck b\ lightning of ___ 

ramifying marka atrnngly mi* 
geatlug the at pen ram e of treea 
branrbea and the like The ac 
companylng Fig 1 la drawn 
from a photograph t f inch I 
marka on the arm of a boy 
at ruck by lightning near liana l 
Fugland lune lath IsSd Tbo I 
photograph waa taktn fcur and II 


Some beautiful col red platen 
of almttar marka (unfnrtun 
ately too delicate for reprodoc I 
tlon Inn) are given In 8 Jel I 
llneke Atlas der Fhktropath 
ologlc (180U) 

formerly by many scientific 
men aa today by the laity 
aucb marka were believed or 
at least conjectured to be the 
nmol! of an actual pboto- 
groihli prana on I be part of 
the lightning The following ._. .._ 


plants more or leas dlatlnct picture* of object* tar and 
near 

Details of the recorded case* of lightning print* will 
he found In A Poey s Relation htatorique et thAorle 
dee Images phofaeflectriquei de la foudre I aria, 1«M 
(on which the above-mentioned article In Chamber* f 
Journal la baaed) In three memoirs by J O If F 
llondln (who Introduced the term klraunographle 
In this connection) In 0 Tomlinson ■ article On 
lightning Figures published In Nolan- May Oth 
1N7K in I lammarlon a book Just referred to and In 
many uthcr works In by far the greater number of 
cases arborescent forma are said to have bees pro¬ 
duced The marks were red or bright pink and gen 
crally disappeared in a day or two In the original 
narrative it la nearly always assumed that the marks 
represent some particular tree or part of a tree, in 
the neikbborhood and It la frequently stated that this 
object was reproduced with absolute fidelity It la 
hardly necessary to point out that given the prevail 
lug belief lu the ability of lightning to produce such 



collecthn of lightningprint Mp . _ ., 

a net dotes published In Cham ™ ™ " 

kcr.1 Journal for November V 

Jnd 1H61 enshrines the old be- 
lief I luring a terrible atom 

at Lapplon France six work 

nan and a child received severe shocks and a woman 
if f rtv fiur lean of age had the image of a tree 


Fig A—Abereseent ligbtalig-p r ■ ■ t a. 
Drawe from a photograph of such 
marks on the arm of a bey at reck by 
Ugktaing sear Duns, England, U l&M 
Photographed fear aad a half boen 
after accident (From ‘The Lancet,’) 


e idea though wrapped up In tech report stating that tbo b 


•deal 1 nkiiikc appear* In more adentifle dtecuarioos a poplar tree, atanrttty a handred mater* from I 

of the sub| *t Including Dome of recent date Camille place of the aoddent TJnfbrtiumtaly for a good stn 

tlammarlui li the 1 nger of hi* two anecdotal work* the doctor lnctoeed Us own sketch of the Ugbtnfc 

in llghtnlnk d lotee a chapter to lightning prints in print (Fig 4) The oultfna it, to be sure, somewi 

which be augmsts the exlateoce of ceraunle rays suggssOvre of a poplar tr*% bet only a »«»* strsq 
emitted by Ughtulig and capable of photographing prepossessed with the baM that imk mark* i 

alike on the akin of human beings lower animals and always jihotagraplie Of BMthy ohJects eoajd her* « 

Ot nSSTTSSSS" adsnuy Ut*UM it wlfb As tree in qusafloa. laps 

.*■*" *"? r Wc ^ /‘ H, ‘ l * ” J* 1 htg. tt may bn ramart* that a vsty ritf* addition 

seder tk* tits* Tknadar sad l lsktslag kg Walter Msotys, t** «eo«#pan»*g* * MM eogmt the HtJS* il 

Sorias, isoe. a “Mat." a* to twttfrtuf in rian of th* toot U 


suggsatlve ot a poplar tr«% bet only a mind s 


d there are several cases on record tn which lightning- 
prints have been Identified aa photographs of leaves 
II In opposition to tbs popular belief there has always 
e been e certain amount of skepticism on the part of 
4 the few scientific mm who have interested themselves 
i In this subject as to the photographic oh*rector of the 
n prints Prof Pfaffa, in his artlel* on lightning con¬ 
tributed to ashlar's PhyaLkalteohea WOrtertach (new 
u ed. 1820) seeks to Identify these marks with Uchtan 
l berg figure*. A more plausible explanation, which 

n must have occurred to many people before it wsa delta 

if Italy suggested by W Strieker in 1M1* waa that tbeae 
y. ramifying marks represent the ramification* of Mood 
i Teasels, made visible by injection or extravasation under 

il the effect* of the electrln*l spark However this hypo- 

* tbeats was disproved by Rlndfietacfa* who d i rected the 

n body of a man killed by lightning, and who found the 
ia arborescent prlnta did not colDckW in Urn least with 

Ls the pool tlon and direction of the blood veesate To 

1 Rind detach we are Indebted for what la, in all prob- 

h ability the correct explanation and It is a very simple 
one. According to this writer 
the ramified marks rep r ese n t 
merely the lesion* doe to the 
pa mage through the tissue* of 
a branching electric dtachnrne 
The heat generated by each n 
discharge against resistance ac¬ 
counts for the alteration of the 
tissues in thi* as in other coxa 
of electrical Injuries and toe 
branching of the spark la due 


countered as la true of rami 
lied sparks in general (a g 
those seen In ordinary photo¬ 
graphs of lightning In the open 
air) Further particular* on 
thla subject will be found la 
the article on lightning lnjnriea 
(by ft JeUlnei.) in tho recent 
fourth edition of Bolenburg* 
Baal Rncyklopddie dor geeam 
ton Heilkunde vul a p 
«i ffg 

_ ._ _ It will probably occur to 


polea uf an dsctrieal taatfcta* 
(figs. 1 and S.) Before leaf 
tag the subject of arimfwoent lightning prlnta It ahoeld 
be noted that these gre spws dm ss prodnosd an vegs- 
tabte ss wefl aa animal ttsnoss. An etampta ia *osrn 
In Fig. & 

Turning now to Us# aacood dtaas bf SgbtrfSg-jirtot*, 
we are confronted with a mooter of cartons «M, 
sates of which are eartataly anxepUU* at an —r*tn- 
tioc daologoos to that; gtv«n for tte Ortovespset fortsa, 
wMJi othars poastalx are not Tt is (gar to tetter* 
thab the etaetrie spade aright prodooe m& tofkk 
uwntteht obesrrsr mttit. Wsnttr an jtoOtsgfaH n* ot 
crusasn horssstteett attl «**ohjecto «**fcM*M A 
be la ths ridnlty, » W kite b* Aftettrif ttt^a 



* title Tkmadtr aad I laktstag ky Walter Itootys, 























dM remit of combination of several raw material* to 
farm chearfeal compound* poss omilng properHea distinct 
from tbom of the raw material* am for Instance, In 
«taM manufacture, or, whether the manufactured 
artlole 1* the remit of partial chemical combination— 
aa In rubber good*—or, finally, whether the particular 
manufaclnred product la the remit of aimple mixture. 
M In the euae of many pharmaceutical and bonoebold 
articles. 

In the cane of chemical combination, rarloua condl 
tlon* materially affect the remits lit product The 
phyaleal condition*, mch aa temperature and time of 
lnteracttou. are frequently moot important but strength 
and purity are very nwontlaL The manufacture of 
■Urn, while in all case* the remit of combination of 
almUar banlc constituent*, such aa alUca and the alka- 
11m, may, by the addition of apeclal Ingredients, yield 
products haring the moat Infinite variety of properties. 
In thin manner window glass, plate glass, lamp globe*, 
bottle glass, thermometer tubing, chemical glassware 
de sign e d to rsslat the action of chemical solutions, gage 
glam designed to resist the action of hot water and 
sudden changes of temperature, various colored glasses, 
end a boat of others, are the result of proper combi na 
tlon of Ingredients which give the desired properties 
to the finished product. 

The manufacturer of hydrogen peroxide has spend 
no effort in searching for a suitable preserv a tive which 
will enhance the stability of bis solutions. Of the 
greatest importance la the quality of the glaaa In which 
the product la bottled, since glaaa which la readily 
acted upon by aqueous solution* greatly acceleratas the 
decomposition of hydrogen peroxide. 

Alcoholic and aqueous liquids and bottled table wa 
ter* frequently contain s edi men ts which are tbs direct 
result of the action of these fluids on the glaaa con¬ 
tainer In some Instances, the alkali of the dissolved 
glaH neutralises the acidity of liquids to the extent of 
causing secondary reactions to take place, and In this 
manner Induces certain chemical changes to fallow 
These change* remit In seriously altered flavors and 
precipitate*, which render the product unsalable. 

Bottled, non-alcoholic, drinks are subject to many 
other troubles than thorn due to the nature of the 
glass. In some known Instances, which It la probably 
sate to assume are typical of condition* throughout 
the trad*, these prepare d drinks are made without any 
Ngarti to the chemical principle* Involved, the chemical 
partly fit the raw materials, or tbs methods «taployed 
to putting the ingredients together Water containing 
large amounts of lime and magnesia may, with certain 
fruit adds, cause the direct formation of an Insoluble 
compound which appears aa a sediment after the roods 
are marketed. 

Certain grades of caramel coloring, oommocly known 
aa burnt eager coloring, may under'certain conditions 
‘cantata by-products formed in 1U mauafaotura, which, 
Wtari/hrpUht Into contact with certain flavoring ex- 
W* wflTtawc tarns mdhmnt. to form within 
* Start «ta» gftar bring put up. In such ease, the 
M&M beverage may be only tllghtiy opalemmt when 

5?ditirwSiJtattirsrs^ 

antan mw ft* appearance of the 
W not It hr suitable, and fata font 
'JsfPpPlNttabta tafeta ftwfc totafl complain in g cue- 


beverages which are sweetened with cane sugar, and 
not otherwise preserved, require file must can-fill nt 
tentlun cm the part of the manufnctnrer on lug to tho 
readiness with which week solution* of cane sugar 
undergo fermentation. A product which Is crystal cltwr 
when buttled will often In tho course of several days, 
depending upon temperature, develop a cloudiness and 



Caatrifaga need far whirling oat sediment foand la 
batttad goods. 


deposit a sediment of ye*id cells. It 1* only with 
scrupulous care and cleanliness In the washing of hot 
ties and In the compounding that difficulties of this 
nature can be overcome. A syrup which shown but 
slight aridanea of undergoing fomentation will in 
variably impair the appearance of the finished beverage. 


Ffcttag tafotataHta crgaalaam wtfcfc came egad- 
age ta Mtlafl gcofla 

Erse lea aaMfltatared from distilled water fro- 

patahta ttMoghodtag cake. When such Ice 1* meltsd 
ta a cfoan vwaal. a deposit la seen on the bottom, in 
moat r i rn esdbassts «* this ebaractor are produoed 
by xntom o< m tanka ta which the lea ta foraad. 
- ttflaf itataff art*IBs rt omameres are aaDfoet to 


changes which result In the formation of sediment*. 
In one Instance a month wash contained, among other 
Ingredients, boric arid and water extract of a hark 
rich In lime After being on tho market for some time, 
a heavy sediment deposited In the bottles, which upon 
analysis was found to consist of calcium borate. In 
this enso a natural constltueut of one of the Ingredi¬ 
ents was Incompatible with one of tho other substances 
contained In the preparation. It was only nnt-emar) 
to eliminate the lime from the hark extract In order 
to correct the difficulty 

It Is therefore apisirent that a great many commer¬ 
cial products are seriously affected In appearance by 
tho formation of sediments from varying causes. Some¬ 
times a sufficient quantity of tho sediment may be ob¬ 
tained for chemical ldunllflcatlon, but In many instances 
It Is neccsssry to resort to mlcTo-chemlcul met In sis The 
microscope Is a mint valuable adjunct to tlie study of 
problems of Ibis iiiiturn 

Whllo certain nilils-r mniiufnctnrera compound I heir 
rubber goods under strict scientific hu|mt\1h1oii, there 
are many Instances where sueli gissls are still mann 
factored without regard to souml chi mini I principles 
In the first Instance, raw uiaterinls an purchased ac¬ 
cording to Ihe quality desired and at prices couunensur 
ate with quality secured, whereas. In Ihe Hceund In 
stance, tho purchasing agent takes a Impliaxurd fling 
at tho represents Onus of tho salesman and In parttcu 
larly apt to choose llm article which Is lowest. In jirict 
and seems to imsseiw the necessary qualification* then 
If a batch of ruhls-r happens to he rallied, Ihe factory 
foreman is held n•sponsible 

The Importance of compounding ruMier with a view 
to securing a satisfactory article for a deflnlle purpose 
I* too rarely considered Naturally a i-ran|MmltliHi In 
tended for tires cannot he extweted to resist steam 
and In the manifold applications of rnhls-r g.ssls it Is 
necessary that the composltlou should lie so cnntnillcd 
aa to yield an arlhle of a qualltv satisfactory for a 
given puriusc 

Many a rubber manufacturer lias luul gissls returned 
aa being worthless because tho user found that they 
did not ''stand up’ under the conditions to which they 
were subjected He naturally assumes that the uumu 
facturer has supplied him with an Inferior article, 
whereas the real reason la that smut chemical or 
physical change has resulted, owing lo Ihe manner in 
which the rubber was used. A concrete example that 
aptly Illustrates this point la that of n rubber manu¬ 
facturer who employed whiting In some hose that was 
to be used for conveying n slightly acid liquid. The 
add attacked the whiting In a short time ami left the 
hoee pitted and unlit for further use 

Compounds containing lend and line are frequently 
used In rubber goods, which, in some stage or other, 
come in contact with food products, and In the eveut 
of such food* being slightly add, contamination with 
lead and sine would most likely take place. Germany 
is considerably In advance of our own country in this 
respect, since a law which wait Into effect on October 
1st, 1888, prohibits the use of rultber containing lead 
and slue In nipples for babies’ feeding bottles, teething 
rings and similar articles. Rubber containing lend Is 
prohibited In rubber tubing used for conveying beer 
wine and vinegar Toys, with the cxcepUuu of Inrge 
balls, must not contain rubber compounded with lead. 

Perplexing problems continually come up for solu¬ 
tion In the manufacturing Industries. Aa an example 
we might consider tbs case of hydrogen peroxide 
Everyooc la familiar with tho fact that the solution of 
hydrogen peroxide deteriorates on standing In onler 
to enhtnoa the keeping qua.Utica. It la customary for 
the mann facta rer to add a certain proportion of sce- 
tanflhl While It ta known that hydrogen peroxide 
•ctatham co ntai n in g acetaniltd will develop unpleasant 
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odors nn Ionic standing, yet there are certain condition* tire" claimed to pww certain properties, There are (the larfeet * Me WafVaad fe**tWrigll l# hria. T3M 

which, if not rimiierly considered, will reeult in un many Inatabeen where factory manager* ptuchaee pro- re dd er rjffV 0 i|n in* He jem fr - 

usually rapid development of anefa odor*. ducts, which, while apparently firing the deoired *atie aha ft* weigh UO torix j A 

One uiannfueturcr had fala entire bnolneae threatened faction, are nothing more than ordinary well known The motive poffee 6f th*"‘ffms*tatov w bOoMetafoes 
on account or o peculiar odor resembling Iodoform, compounda arid under fanciful nameoL In ooe Inotanoa, mala tarhlrwa drivfeffferif h^aflVata^t fag ft* for- 

which developed lu hla hydrogen poroxlde In lea* than a compound wai offered to a greaae manufacturer which tans* being supptled hr water-t*b» belte**- Three water- 

a week after It was made. An investigation disclosed waa claimed to parity the tallow Chemical inalydi tsba hotter* are ah tnaorattoo In tig ocean ft tug tinara. 

the condltions reriiKiiiHlble for thla lwcullar phenomenon demonstrated that the action of the chemical waa BkipbuiUtara tor the merchant marina have hitherto 

and no furtlnr difficulty waa encountered, after proper simply that of neutralising the fatty acid* of the dong tanadonaly to the Scotch boiler—a fine type, It 

cluing** in I lie process were Instituted tallow la trua, and thoroughly reUabla nay have felled. 

Even to-day certain manufacturers fall to realise the This same effect was accomplished In the process of largely through conservatism, to fellow the lead of the 
economies which result from a projs-r utilisation of the manufacture, an that the new "purifier" waa entire- naval englnetn, who many year* age discarded the 

their waste materials. In the manufacture of hydro- ly unnecessary There la absolutely no objection to Scotch for the later type. The Ham burg-American 

gen iwmsldo Imrlura sulphide (technically known as the company which markets an article haring distinct Company are to he oommended for braaktmg away from 
blanc /lire) Is obtained ns u byproduct One menu and desirable properties lu any given Uue of menu a too long entrenched practiee by adopting the mere 

fncfnrer allowed ibis product to run down the sewer, feeture and secrecy la rarely necessary when the modern and effective type* 

whereas hi could have obtained over twenty dollars a product haa real merit. In the purchase of "specialties" The aafety of the “Impeiatof" Is assured by a oom- 
ton If he had taken the trouble to press out the water the factory manager would do well to seek the services plete Inner akin from tha bow to the after end of the 


and put It In bnrrels. 

The manufaitore of hydrogen peroxide la of a type 
which minlnw chemical supervision In order to pro- 
dim a xiiftefactnry product at a reasonable cost It la 
necessary to know the strength and the parity of the 
raw materials used and the yield of hydrogen peroxide 
obtained as well as the strength, purity and porman 
i lire of the finished product 

Manufacturers of (llslufcctnnts, such as coal tar and 
rrexillr at Id dips, have gradually been Impressed with 
the need of a scientific sti|K*rvlslon of their products. 
While many of Iht larger factories engaged lu thla 
work are scientifically controlled, there arc still many 
factories where ‘rule of thumb" methods prevail The 
finished product In this lnstauce Is expected to be of a 
aertaln germicidal strength, and to accomplish this, 
the composition of the coal tar oils must Is* aacer 
talned In order to obtain a uniform product The 
manufacture Itself must be so controlled ns to yield 
a homogeneous mixture, which will give a proper emul¬ 
sion on dilation with water Recently many of these 
manufacturers have lieeu interested in Increasing the 
germicidal power of their products, nnd this simply 
emldiaslics the effect which Incterlologlcnl science has 
had In establishing the fact that the germicidal llower 
of these products was greatly overeat luiatcd In the 
past This is true not only of the c*ial tar disinfectants, 
hut of many other types as well, for Instance, of such 
products as tooth isistes, mouth washes and similar 
articles used In the household 

The object of ehemtcnl control Is not to conduct 
chemical analyses simply in order that only the very 
purest materials may bo used In tcchnlcnl manufac¬ 
ture There Is a limit to the purity required of certain 
materials used In the industries and It Is the chemist's 
duty In select these muterlnln In uccorduucc with a 
reqnlred standard and to see that tlieae are economic¬ 
ally purchased. Take, for lnstanc*, the ease nf alira 
gives used for polishing glam lenses. A certain abrasive 
Is required which issweasoa the requisite degree of fine¬ 
ness, so that It will not scratch, and furthermore It 
must have u certain degree of hardness In order to 
secure the proper cutting qualities. Obviously, the 
Idea Is to have an unadulterated material which shows 
the desired mechanical offldenev One of the abrasives 
used for this purpose Is rouge nr red oxide of Iron. 
Thla occurs in varying degnsw of inirlly, but the price 
of rouge depeuds upon the mechanical treatment to 
which the producer must Nutijcct the material In order 
to secure the desired qualities. It theu becomes the 
function of the chemist to advise the user In regard 
to the grade of material which would lie aatlsfactory 
for hla purposes nnd to further Inform him as to 
w heftier the price at which It la offered to him ts 
reasonable. 

klnny Instances exist where the manufacturer never 
consults the chemist until lie experiences difficulties. 
This Is by no means unnatural, since the patient seldom 
consults the physician until lllnesa forces him to seek 
medico) advice However, wo must not lose sight of 
the fact that human beluga are somewhat capable of 
knowing when their physical condition Is such as to 
nijnlrv medical attention, wbllo it Is Impossible for 
the uninformed manufacturer to foresee his difficulties 
until iwriuuw the consumer rejects the goods which 
have been delivered. The consumer's first impression 
Is that an Inferior or adulterated article has I teen sup- 
piled nml it Is sometimes exceedingly difficult for the 
manufacturer to restore the confidence of hla customer 
'Hit cum of a lubricating greaae manufacturer who 
regularly had complaints from his cost omen owing to 
the iHiullnr H|mts und discolorations which developed 
in th* grease. Is an example of how some manufacturers 
neglect In remedy Imiterfectloiis In their proceoaea until 
their buslnaw has become serlonsly affected. 

lu practically every Industry where a chemist's ear 
vices are vitally necessary, and where there la u fell 
nr* to employ a chemist, one finds a lock of definite 
knowledge of tbs products manufactured, as well as an 
almost criminal lack of economy Some enterprising 
companies, paring as manufacturing chemists, reap 4 
harvest frost sack feme tkrough tka auto pf "special. 


of a chemist In establishing the true value of the pro¬ 
duct In queattoD 

As in the case of "household" articles such os pol 
lobes for metn) and furniture, washing powders, 
cements, etc., there is likewise a tendency to develop 
‘ novelties" for the benefit of Investors. Many an In¬ 
vestor haa been ruinously Interested lu some new and 
remarkable “development of chemical science” There 
arc many Instances where Investment In chemical pro¬ 
cesses Is Indeed lucrative, provided the particular 
process la based upon thorough scientific principles and 
a knowledge of commercial conditions, but the wise In¬ 
vestor will rely upon the chemist's help and advice 
regarding new developments of chemistry, and not 
plunge into the unknown with bis capital. 

Maiden Voyage of the “Imperator” 

Bosse Foot urea of the First MO-foot BUp 
By J Bernard Walker 

T HE “Imperator," the world's first OQO-foot ship, 
was launched by the Ourman Emperor on May 2fird, 
1012, from the yard of tho Vulcan Works, Hamburg 
Hy the time she floated on an even keel, the great ship 
displaced some 27,000 tons of water This was the 
greatest launching weight on record, and Its significance 
will he realised when It la stated that the mere shell 
of the Ship, as thus launched, weighed more, hy 4,000 
tons, than did the famous "Ueutscbland ’ of tho same 
company, built In 1000, whim sho was completely 
equipped, with full coal bunkers and provisions, and 
carried a full passenger list When tbe "lmiverntor” 
steamed to the westward on her maiden voyage she 
weighed, or displaced, much more than double her 
launching weight, for her displacement at maximum 
lxMslble draught Is not for from 00,000 tons. 

The length on deck of the new Hamburg American 
liner, from the beak of the huge bronxe engle that 
projects from the stem, to the stern. Is Oil) feel, nnd If 
we neglect the eagle It la 000 feet Tho beam ts over 
Mi feet, and the plated depth is TH feet 
If we count In the 1 lank top," or Inner bottom of 
tho ship, nnd the deck that roofs In the topmost Iter of 
rooms, snch as tho ballroom, winter garden, etc, the 
“Impenitur” has no less than twelve decks—Hint Is 
to say, she is a 12-story building afloat Nor Is tbe 
comi*rlson misleading as a measure of the towering 
height of tbe ship, for tbe first thing that strikes the 
visitor on going aboard la tho unusual height between 
decks, which In the case of several decks Is from 11 
to 12 foot Mow 12 to 121k feet hi the average height 
between centers of floors In a modern Mew fork sky¬ 
scraper, so that were It not for the groat length of 
these towering ocean liners, which tends to dwarf their 
height, we should realise that an "Imperator" la a 
veritable skyscraper of the sea 
If the ship were to be placed In Broadway It would 
be necessary to cat IB feet beyond the building Hne on 
each side of that thoroughfare for a length of four 
city blocks, and tbe roof of tbe topmost tier of state¬ 
rooms and assembly balls would extend far above the 
roof line of the six and seven-story buildings erected 
In the pre-skyscraper period. 

At tbe first sight of such a ship as tbe “Imperator" 
ooe foils to grasp Its magnitude. Thla Is due to the 
fo«t that every dimension of tbe huge structure Is In¬ 
creased lu its proper proportion. Thus, tbe 000 fori 
of length la offset by tbe great height of the superim¬ 
posed decks, overtoiled by the huge smokestacks, each 
30 feet in Us largest diameter It Is only when one of 
tbs so-oalled monster skips of tn earlier date Is ranged 
alongside that tbs o verpowering slge of tha ship of 
1910 U realised. 

Another scale of meMmrement that tolls tbe story of 
slse Is to consider tho dimension* of separate details 
of the ship. Thus, a single watertight bulkhead, amid¬ 
ships, wrighs 30 totri- Tbe abaft Jacks or stay* weigh 
80 ton* apiece. Each of fee four propeller shafes la 
1% feet ta dtariatari and each of the four breow pro* 
peltere It U feat to diameter Bach fereprereare Ho- 
blue oaalag 1* XT fe* fe dtameter, and tl feet long arid 
fee rotors vifefe them are fitted wtth 00100 am&a 


engine rooms. Forward of the bolter spaces this skin 
la worked from 414 to S feet la from fee outer riiell. 
Throughout fee length of tbe bolter spaces It Muriate 
of tbe Inner wall of the longitudinal bunker*. The 
bulkheads extend to a height of not teas thou 20 feet 
above the waterline, throughout the central two thirds 
of the ship, toward the ends they are carried higher, 
the collision bulkhead extending to the upper dock. In 
their construction close attention was paid to th* ques¬ 
tion of distortion, and all bulkheads are stiffened by 
heavy 1 beams and other skaisw to withstand, without 
distortion or leakage, tbe pressures which would arise 
from maximum submersion of the ship due to under¬ 
water damage. Furthermore, to Insure that the bulk¬ 
heads were thoroughly watertight, each compartment 
was filled with water to maximum possible height, and 
all teaks that developed were closed by calking. 

It Is of interest to note that when the bunkers of the 
“Imperator" are filled she will carry some 0*0(10 tons 
of cool 

The maximum speed of the ship, on trial, was 23 
knots. Bbe oarrlnt a reserve of hollers, and It la prub- 
ablo that with all of these going under full pressure 
the “Imperator” could do 2314 knots. 

The Maiden Voyage. 

Un her maiden voyage the “Imperator" left Car¬ 
tel ven drawing thirty five feet and displacing about 
8N.000 tons. The test of the seagoing qualities of the 
ship commenced at once with a head sea and a wind 
of a strength of eight out of a passible maximum of 
twelve The writer, who was on board, was at once 
impressed with tho remarkable steadiness and quiet¬ 
ness of the world’s latest and largest Doer The wing 
proiwlterx, which in quadruple-propeller turbine liners 
have been hitherto a source of troublesome vibration, 
are* In this ship placed well away from the hull, with 
the resnll that they rotate in comparatively qnlet 
water, and well away from the belt of water which Is 
draw n along liy the skin friction of the bull, and ts now 
known to he a prolific cause of propeller vibration. 

No effort waa made to puah the ship to Us foil spaed. 
The speed varied from 2014 to slightly over 22 knots, 
the lower average speed being due prindyhlly to 
delays due to fog and heavy head sea*. Perhaps tha 
most notable feature was the practically complete ab¬ 
sence of rolling or at least of such rolling as waa per 
ceptlble to the senses. On two day* there wits a heavy 
beam sea, the wind on the second day blowing far sev 
oral hours with about the strength of a whole gate. 
The ship, under the pressure of the strong wind on her 
lofty superstructure, assumed a slight angle of heal, 
moving parallel with the waves with a steadlnere that 
was remarkable, even in so huge a vessel. Thla absence 
of rolling Is one of the marked advantages of the larg- 
est vessels of tbe “Imperator" type. Bolling can be¬ 
come severe only when the period of roll of the ship 
coincides with tbe period of undulation of the wave*. 
In the case of the “Imperator” the period of rolling 
was about twenty five seconds, whereas tbe period of 
the waves on fee days In question was about thirteen 
to fifteen seconds. Jt la evident feat tbe larger fee 
ship, the greeter will be tbe difference of periods and 
the teaa th* tendency to roll. BolUng on a ship Of this 
*1*0 la only possible when the wind I* In a certain posi¬ 
tion on the quarter, in which fee speed of fee ship as 
It ram wife tbe sees may bring fee period of roll trad 
fee period of the pease g* of fe* wane lata ee ferid e wh 

Tbe great depth of the fei p h er stiffness a* a fftpter 
—was seen to good affect when she w*s drirto* few a 
heavy brad ate. The movement o£ the eapMptatL 
Joints In tha uppermost deck was «mfe^etwa#n a quar¬ 
ter and thro* eighth* of on inch. 
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F*fc» Eakkwbockcr's Dally Fan 

*47 HAY does the iTtnp New Yorker eat |wr day? 
VY Thla qwsstioo t» answered graphically In the Ulus- 
tfgtte* tm our front PM*. Which u bund on nrttmates 
■M* the New fork State rood Investigating Com 
■Mon teat year The annual HU tor food la alrea 
at 8flS4,«8,4d6. Assuming that thla bUl la paid by 
five mqilon Inhabitants, the dally coat of 11 via* In 
Now York tor the a re rage Individual la about 80 cents. 
The annual consumption of beef and other meat food 
products |a 880,000,000 pounds per year, coating about 
8178^00,000, which amounts to about half a pound of 
■sat par Individual per day If the meat were all 
beef, It would take about 3,000 beeves to supply the 
dally damand. ft would be Impossible tor um to show 
this number In our most ration. Accordingly, we have 
represented the figure by a single beet throe thousand 
times as heavy as the ordinary heel More money Is 
spent tor meat than tor any other Item In the food Hat 
In thla estimate of meat poultry and flah are excluded. 
One hundred million pounds of imultry are consumed 
per year Or. If the poultry were all chicken, It would 
amount to between 84,000 aud 50,000 chickens per day, 
while 180,000,000 pounds of fish ore consumed per year, 
amounting per day to about 82,000 five pound flab 
Next In importance Is the canned goods, for which 
8160,000,000 Is paid yearly The average Now Yorker 
drlnka a little less than a pint of milk per day, the 
total dally consumption being two million ipiarts and 
over It would take a milk bottle uearl) one hundred 
feet high to hold thla quantity of milk New York 
eats nine hundred million loaves of bread per year 
and as it Is possible to make three hundred loaves of 
bread out of a single barrel of flour, thn dallj iimsumi>- 
tlon of flour used In making the bread Is a little over 
eight thousand barrels. 

The following Is the tsble prejmred by ttao New 
York State Food Investigating Commission. Those who 
love to juggle with figures will Hud the table full of 
Interesting possibilities. 

Quantity and Valtw of Food Consumed Annually In 
New York City 

] Href and other meat food precincts- sen,non 

OOO pounds at 30 nuts 11711000 000 

X Mim~K0O.0O0.tmU quarts st 8 rents IM issi ISM) 

8. Butter—13* 000 000 pounds st .HI rest. 4S,nw* non 

4 Haas—180,1101 0*0 down nt 30 cents 4B1BO4H0 

A Brand--000.000 000 losers at A rents 4AOOOOOO 

a Sugar—400 000.000 pounds st 7 rents ss.oiki ism 

7 Poultry. 20,0(10 000 

8 Potstocs—7AOOOOOOO pounds st 3 rents 13 non,non 

A Huh—IDO,000,000 pounds st 10 rents 1X000 000 

10 Co*re—4A.000.000 pounds at 2D rents tt 2BOOOO 

11 Othsr vegetables and trait A OOO 000 

IX Cheese—38.0DA.OOO pounds at 18 rents 4 832*80 

IX Tes—D.OOO.OOO pounds at 40 rente 2,000 IMMI 

IX Canals DIMM )<100 

ID Canned goods t AO 000,000 

8034 883 44* 


[The editor* arc not retpontUUe for statement* 
modi) (a thn comtpondence column, Anonttmons com¬ 
munications cannot be considered, but the names of 
correspondents tHtt be withheld when to desired.] 

Lighting Buoys with Selenium Celia 

To the Editor of the Scientific American 
It baa just ootne to my notice the letter of Mr A K 
Sloan in the June 7th iaoue of the magazine, on auto¬ 
matic lighting of light buoys by mean* of relent am 
cells, of whioh be suggest* tho use of the selenium oell 
to oontrol the buoy 

The controlling of buoys hy the selenium oell is by 
no moons new, as this has been manufactured by Emit 
Ruinner, and has lieen In operation on the Baltic Sea 
for many yean This baa been doreribed tu Mr William 
J Hammer's book on selenium, etc , and also m a 
recent artiolo on selenium by Dr Honamonn In a reoent 
issue of tho Scientific American 
It has been rumored that it might be adopted for 
use In tho Panama Canal. I should think that Mr 
Sloan is behind the times. Samuel Wbin 

New York city 

Baiaing a Wick Evenly 

To the Editor of the Hcibntifk American 

I attach hereon tho drawing of an arrangement I have 
(i):vised for raising tho wiak or winks of an oil oook-alova 
straight In the years during whioh I have used oil 
oookors, it has been my expenenoc that after a short 
period the old-style ratchet spindle refuses (o raise tho 
wiok evenly One end ik invariably raised higher than 
(ho other, and any pan or other kitchen utensil placed 
over thn flame has its bottom ooverod with an extremely 
oily soot 



Device for raising a wick evenly. 


The Death of Ernst Rahmer 

E RNHT Itt'llMKH, whose name is well known to 
readers of thn HciENTlFir Aukiilan as one of the 
most tortile and ingenious of German Inventors, died 
on April Oth last at the early age of thirty flve He 
waa a son of on engineer and wan educated principally 
In the technical high school of Chariottenburg, and 
the universities of Berlin and Giessen After a brief 
connection with a prominent firm of instrument roak 
era, he established an electro-iihj steal laboratory 
Among Ills inventions are an apparatus for determin¬ 
ing the number of Interruptions of fluid Interrupters, 
an Instrument tor photographically recording and 
acoustically reproducing sound waves with the aid of 
a selenium cell, a multiple microphone, a selenium 
photometer, a device Air determining and registering 
the intensity of daylight, an arc-light Interrupter, a tele¬ 
vision apparatus, and a system of light telephony In 
which selenium cells and searchlights were expert 
mentally used with great auccare. 


toriw Chamber *f Motor Exports.—To take up work 
that long ho* boon migrated as worthy of oaraful eon- 
ridwttioo, thar* ha* been formed in London an organixo- 
pm rtiytad the London Chamber of Motor Expart*. The 
ijftirhwirt purpose of the Chamber is to taka under ad- 
riwmart such patent* as inventors deem vshwbte and 


to pan* on thab value to the trade, work which ibould be 
aogy sod which ibould ba productive of authoritative 
tetedte eohriderim the eminent men who form the mo- 
d&Mrn, cSnytaf the idea etffl further, tho CUmbmwfll 
pwtortoka to find eapltei to produce and market deviore 
wMsfc l» ite opinion are mreitoiW. Weekly meeting, 
wfltbe 'ksM when inventor* trill be permitted to oStr 
IM* toes. % OJ&W*. • WWtt he bring charged for the 
H'lfl thi opihton ef tW Chamber the invention 
„:4--4w inventor W detirou* of placing it 
*SjlSk to C*»te^er w« ttukrtahe the work, 
,,, 1*1 Wlwrti «r*ct to ** inventor. 


To obviate this trouble I suggest thn ratchet wheels 
bo put on a double spindle, I hose near Hie front to ho put 
on an outside or sleeve spindle, and the rear ratchet 
wheels being placed on a spindle running through the 
“ileeve'’ and extending the entire width of the wink tube. 
With this arrangement it is possible to raise one end of 
the wiok independently of the other, thus adjusting the 
wiak to give an even flame 

Rev Alan Pmemlev Wilson 
1636 Edmondson Avo., Baltimore, Md 

Price Mai n te n ance and the Dealer 

To tho Editor of tho Scientific American 
We consider tho action of some merchants (jobbers 
and retailers) in deliberately cutting the standard 
fixed prises on nationally distributed ortioWo as abso¬ 
lutely unfair and unjust to tho producer* It requires 
a long time and the expenditure of a great deal of money 
to establish a national demand for any manufactured 
product And suoh demand oan never be created or 
maintained except the produot la of the highest merit 
Instead of undermining the program made by the 
prodooer through prise cutting, the dealer should 
welcome an established, fixed selling price, alike to 
everyone, thereby assuring to himself a living margin 
of pro fit In haralHng suoh a product 
I trust that through your campaign the public may 
acme to view this proposition in its true and proper 
light. Jog* Lucas ft Co , Inc , 

Earner T Taioo, 
Vice-President and General Manager 
Philadelphia, Pa. 

Owr Poor Mapa 

To the Editor of the Soiaimric American 
What you have to tty regarding map-making and 
pubhafaiag in this country is wofully true, and I have 
been swindled out of my money many times before I 
Ittroed to look abroad for mope that are completely 
honest. 


Boeauac it ia not so much the fact that his mope 
are deaadee out of date that marks tho American map- 
pabheher as lacking in on tor prise and self-res poet, but 
it is the unreasonable dishonesty of iwlming oS old 
mops for new that puts largo publishers in a class with 

I have often paid several dollars for a map hearing 
a recent date, to find it larking In ten yean old infor¬ 
mation, to find that the old date had lieen scratched 
off the plato and a new date fraudulently inserted 
Think of suoh miserable tnoks in the great and noble 
art of map-making! 

As I am on a geographical subject, t wish to point 
out a hoarv, seemingly deathless inaccuracy, which 
crops out in the article “Salving the ‘Lutine ’ ” The 
writer mentions Tho Barbados*," whereas thn currant 
name ia "Barbados" pure and simple, lining a Mingle 
island of tho West Indies, not a group of islands as many 
people stem to boliovo. Marion J Fort 

Los Angeles, Cal 


Controlling the Mittinippi With Small Dim 

To the Editor of the Scientific American 

l have followed with great interest tho articles whioh 
you have published onnoorning the reoent floods in this 
section of the country In all of the above I have not 
read of a single plan that looks practical or feasible The 
method suggested to avoid future damage from great 
floods bv building mighty dams and have great resorvoirs 
impound the water dom not seem wise or economical 
It would require the condemnation of unmonso tracts of 
land that arc too valuable lobe used simply forthcslorage 
of waste water Then too there would always lie the 
danger of some of these dams bursting, and with thn great 
amount of water hack of them, would at various times do 
much damage in the valleys farther down Anil this is 
the very danger we want to avoid 

As our civilization progresses, and our farm lands 
become more and more Improved, tiling is (lone and the 
water rushed Into the streams and rivers, with the result¬ 
ant flood Thu National Government must interest itself 
In preserving the life and property of all the people, both 
up Btream and down, anil just how liest. to do this Is one 
of the greatest conservation problems before It As the 
reservoir plan is unsafe and undesirable so, too, thu sug¬ 
gestion that the country be reforested is untenable, it 
will never lie done, it is too long a process, would require 
too great on outlay of public fundi and use up lands that 
cannot ba spared Then Ion, the project of widening all 
tho streams will not solve the problem, as that will only 
aid in carrying off water from one place to make It worse 
in anothor 

There ia a plan however that will do the business, and 
at no great expense, that will not cause a lot of the best 
land to become more swampy mosquito-breeding reser¬ 
voirs This plan is hi have tho Federal Government rent 
or buy the flood lands along all the upper streams, runs, 
weeks and rivers, and at appropriate places build small 
dams with dikes and flood gates to hold back the water 
to a height of from five to ton feet These dams nan ho 
made at a very small outlay as compared to tho large 
dams for permanent reservoirs. 

Then, whenever there is a storm, let the gates he dosed 
and natch the water in the hstsln thus formed until the 
dam overflows After a week or two, ono after another 
of the gates can be oiiened and allow the water to drain 
off Tho bolding hack of tlu> water in these small dams 
will cause a fertile deposit of s> ilimcnL to he dropped on 
the flood land that will greatlv improve it and not retard 
the farming interests in the least 

A thousand suoh dams throughout Oliio during tho 
reoent floods would have saved many times their cost In 

The flood lands by this plan oan be used every summer 
for raising crops, whether owned bv the Government or 
individuals, and muoh of the poor, stony gravel patches 
found In bottom lands to-day, liceausc of the rapid wash 
of streams, would disappear and boounu covered with tho 
flnost land of soil 

During the late flood tho writer saw the rapid rurrent of 
a stream—usually nearly a dry bed—wash away forty feet 
of the hank whioh had been under cultivation for yean 
The great damage wan done when water hacked up lij a 
railway bridge broke loose, and all came down the stream 
at one time This stream could easily have been con¬ 
trolled by dams as above described 

By baring small and numerous dams this danger of a 
great rush of water is remedied, for even if onu or two 
should break down, it would have little effect, as there 
would be other reservoirs to catch and hold the surplus 

The writer claims for the small dams greater safely 
economy in construction and maintenance, increased 
value in abutting property, and consequent Increased 
produotlon for the State, and less ohanoe for graft in their 
construction This lost feature might bo objectionablo 
to many of the Government expert*, but it Is worthy of 
consideration nevertheless. 

Frederioktown, Ohio. 


r A. Dat, Ph.D. 
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Mdtlnar Metal Under Water 

By the Be rile Correspondent of the Brieatltc Aeirku 

T HK cutting of metals under water hae entailed 
great difficulties and enormous cost, the tool* and 
apparatus arallable for this purpose beiug utterly In 
adequate A|tart from the diver’s hammer and chisel, 
compremed air chisels, and, for certain tiperatlona, dr 
ruler sawn driven from above, were used In this con 

UHCllOll. 

While the scope of drcnlar saws In extremely limited, 
rompreaM-d air chisel* are quite suitable In most cases, 
though, of course, the exceedingly high cost and slow 
ness In operation are serious setbacks of this process. 

Thesp conditions suggested the use of autogenous 
metal cutting for submarine work As the hydrogen 
oxygen flame would be immediately extinguished, 
when Immersed tu water, the customsry process could 
not be used A German engineer, Mr A Heckt of 
Kiel, however, designed a bell-shaped burner head 
which Iwlug screwed on an ordinary Urlesshelm burner, 
allows the Itmne to continue burning l«‘low water, 
thanks tu a supply of compressed air This patented 
process hits now Imen so Improved by extensive ex perl 
melds, thnl the cutting of metals under water Is effect 
ed about as quickly ns shore the surface. In fact, the 
new tool Is said to be Ideal In every respect, avoid 
lug us It duos the dntwlmcks of the compressed air 
chisel while working extremely rapidly and accord¬ 
ingly most cheaply, and lending Itself for use lu the 
most varied applications. 

The new process can be used In cutting through iron 
pile plankings uud all sorts of Iron structures, cutting 
up Iron or steel wrecks or preparing them for blast 
lug, clipping rivet heads, welding loose rivets, drilling 
holes, etc The rate of working Is at least twenty 
times ns great as that of compressed air chisels, which 
accomplishment is bound to prove of immense value 
In clearing waterways of wrecks and other obatrue- 
tlous Interfering with navigation 
At a test recently made of the new ajiparatua at 
Kiel harbor Iwfore some prominent engineers and rep¬ 
resentatives of the Kmperor William Crtnal Department 
and several berthing companies, an Iron plate of 100 
by 20 millimeters In an exhibition tank fitted with glass 
walls, was bored and cut through about 10 centimeters 
In length by means of the oxygen hydrogen flame A 
diver then went dnwu Into the sea. to about 6 meters 
deplh and after boring a hole lutu n OO-mllHmcter 
aqua re Iron, cnl through the Iron lu about 30 seconds. 
An Iron sheet 20 millimeters In 
thickness wss then drilled through i 
and cut lu 00 seconds, to above 80 
centimeters' length. 


Raisin* the United State* 
Brig “Niagara" 

By W L. Morrison and 
A. G Kessler 

T IIK Perry Centennial to Is- r< le¬ 
hrs led from July to Hoirtembcr 
will be us memorable to history as 
the famous battle In cuiunmniura 
tlon of which It Is to bo held. Per 
haps the most Interesting feature of 
the Centenulal will be the recon 
strueted brig ' Niagara"—Perry's 
eecoud flagship, which is now al 
must ready for launching. 

Before going Into the details of 
this interesting and historic work. 
It may Im well to acquaint our read 
era of the Important farts relating 
to the buttle of take trie It Is 
(Hsudhle, of course, In this article, 
to give only the briefest outline of 
this memorable fight, uud those who 
sre Interested, can secure further 
details froai all of the standard 
books of American history on the 
War of isu 

It was during the early summer 
of 1M3 Hint Meat Oll/rr ITssurd 
l'irry, then n young mu of twenty 
sewn, succeeded h gal list Indencrlb- 
ahk mills In building and getting to- 
gelhir In Presque Isle Buy (Brie, 
Ph i muni nine shlim, which nuui 


The squadron was hardly completed when It was 
found that the British fleet was In waiting and randy 
to strike st any rntnuta The channel of Presque tale 
Bay (leading from the bay Into lake Brie proper) 
was not very deep, and although the smaller ra mite 


** AjeW'Bhfk.miMffiUMtat, 



m metal catting teats la experimental and 


could readily get oat of the harbor. It wss with con¬ 
siderable difficulty that the “Lawrence” and the 
“Niagara" were moved over the sand bars In the chan 
nel. In fact. It was necessary to take off the armament 
and raise these vessels by means of pontoons placed on 
either side so that they would dear the channel 
Tho British fleet was In sight even daring these oper¬ 
ations, and consequently when Perry's squadron bad 
hardly cleared port, the preparations for the battle wars 
on In dead earnest—the actual fight occurring about 


brigs 'Isiwreiu-e' und 'Niagara,' 
following these was n smaller ship, 
the 'Caledonia, ’ und six small 
schooners. The lawrence" was 
chosen by Lieut Perry as his flag¬ 
ship, and It was sbs that bore the 
brunt of what was practically a 


“Owe* Charlotte,* hr *# priri mi» 

mart (although 

■fid -maguc* the "Indy FrevoeO **■*», fe 
Ammtaoa Ate "Caledonia,- and line emeH. eAmi eu to 
—rixlnalL It h quite true, thereto**,ttottonAteeri- 
can veoeeta wet* eot Only more numsrbtai (efoato ell), 
bat thgy araro a)ao ayoco powerfully erased tM&rMmOr. 

It would be Medium for ue to sttaotet to |lte the 
details of the kettle, aa this ie folly and wMBl de¬ 
scribed by many of one able Watertem take team re¬ 
main, however, that the "Lawrence* torn soon to the 
think of the fight and bone down upon so heavily by 
the enamy that (ba was riddled and almost totally dis¬ 
abled. Pony consequently transferred htiaailf and 
his few remaining officers and crew la an open boat to 
the ** Niagara," than In command of Lieut BUIott The 
"Niagara" Immediately became the flagship, and with 
Her the battle was finished and the British squadron 
completely defeated. 

After the battle, Perry sent Ida famous musesga to 
I be Navy Department, which Is quoted as often as 
Caesar's “Veni, TUB, Vim,” and which con rays much 
the same meaning. “We have met the enamy and they 
are ours." 

There U Just one more interesting feature which 
can hardly be omitted before giving the actual details 
of the raising of the “Niagara." and that Is toe con¬ 
troversy which arose between Lieut Pony and Lieut 
Elliott. It was claimed that the "Niagara" did not 
give the “Lawrence" proper support during the battle, 
and many assigned this ss the cense for the "Lawrence” 
being literally cut to pteoea so early In the fight Perry 
himself preferred chargee noma years after the battle 
which would have rewaited In the court martial of the 
"Niagara's" first commander, had not Ferry died before 
the trial was to come off. Perry's officers and man 
stood by him, and HUlott’s officers and crew stood by 
tbelr superior all through the controversy Urn result 
was that many an Interesting street fight took pleee 
In Brie during the yean following the battle, between 
the crews of the rival ships, and It Is said that some 
of these “scraps" rivaled the famous battle Itself. 

Two years after tho battle of Lake Brie—July, 1IU— 
the "IsiWTeoee" and the two British ships, “Detroit" 
and "Qoeeu Charlotte," were ordered sunk by the Navy 
Department In Misery May (a small 
bay and a part of Presque Isle Bay, 
Brie, Pa.), while the “Niagara" was 


lug ship The “loiwrenoe" was 
again raised In 1*711 and sent In 
sections to Philadelphia for the Cen¬ 
tennial there. The building In 
which she was housed daring the 
exhibition, outside of the exhlUttoe 
grounds, was destroyed by fire dur¬ 
ing the Centennial, and ell that was 
lift of the old battler was burned. 

Aa the "Niagara” la really the 
ship on which our article binges, 
we will therefore omit further de¬ 
tails concerning the other vema il 
and confine ourselves only to this 
ship 

The "Niagara" was also given 
her final resting place in Misery 
Bay In the year of 1838 within s 
short distance from where tbs 
"Lawrence" ley It wss st the sug¬ 
gestion at Lieut W L. Morrison at 
the naval foroe of Pennsylvania 
that the Ferry Centennial Ooauolt- 
tee first considered the adrimbUKy 
of raising the re mains of the ftos- 

, begun in the tell o< »m Oqutreet 
far the raising was let sad tbs 
work begun at took 

The tod ship was covered com¬ 
pletely with some six foot of sand 
’ and ley to about twsoty-dto-foat of 
water, During the ten scathe s 

tTwSStoif 

■ bem iMte-pUsttto the mftfctt effie- 

togWMkcguP rw ihvi Astern 

wtoe forced es thete* « t*’ 


mm nr**** 

loteed at an angle ah* 












Am active iui eeveriag brook bad. 


Reclaiming a sand iuu by pleating beach | 


1 shifting aand areas la In Gascony on tlie west coast nf boards (hurdles) or brash 

of Trance. In the beginning of the nineteenth centnry They serve to check the advance for a time, but later 
this extensive plain was still a sandy desert, but today they are covered and rendered nucleus. Permanent?) 

It la, through the work of the Trench Government, cov of the mud can only bo secured br a forest cover 

ered with a wall-managed pine forest, which supports The building of fences and covering Ibe Mod all 

a large population. Large areas of the Coastal Plain brash, debris, or manure must ho followed by plantli 

of the United States are covered with enormous donee. or sowing grasses and setting shrubs and trees. Heac 

Which continually move inland. Them gigantic drifts of gram la able to withstand the action of the sand ai 


l States are covered with enormous donee. or sowing grasses and netting shrubs and trees. Beach 
tally move Inland. These gigantic drifts of gram la able to withstand the action of the sand and 
high, covering fences, farm buildings and wind, especially when It Is planted sufficiently close 
retches of valuable timber in 




their lee: In many places large farms are - 

being burled underneath the aand. Along 
the Gnat Lakes entire orchards are 
smothered, railroads covered up, and ex 
tensive areas of arable land made desolate 

the United fltates from Cape Cod, Mama 
chusntts, to Miami, Florida, hundreds of 
thousands of acres of barren sand hills 
greet the eye Borne are perched high on 
bluffs, others creep down to the water's 
edge. Years ago moat of this si retch of 
aand land was covered with forests. Man 
removed the timber, Are after Ore followed 
him, and the aand, which nature had ex 
pended cent erica In reclaiming, was once 
more loosed end drifted about by the 
Wind. Thus Urge areas In the United 
Btatm are rapidly approaching the former 
condition of the Landes of Gascony, where 
000,000 hectares of sandy moorlands were 
made productive by properly coo trolling 
the shifting sands along the seashore. 

The success of the work In Gascony has 
given assurance that similar results may 
be attained here, provided proper method* 

of planting are followed. An leaf active method of ceatrsOag ahifting aand ihtf the Oregon t 

In Trance the fixation of these sandy (Cslsmbis Btvw), Washington. 

barren wastes was started by constructing_ 

a littoral done along the seashore. This 
done was the secret of the success in the 
work. It was simply a hank of sand of 
certain dimensions, which served as an 
obstruction to the sand which came from 
the ocean On top of this low bank of 
■god was erected a hurdle to check the 
sand In It* forward movement sud In this 
way the height of the littoral dune waa 
Increased. When the first hurdle was 
covered up another waa put in Ua place, 
end still another until the duno was about 
SB feet In height- This dune, which was 
about one to two hundred feet from high 
tide mark, protected the vegetation on 
the leeward side of the dune from the 
ocean winds and made conditions favor¬ 
able for the growth of trees and othar Umburij peglar fla wed m • aktft* Cuttings of the papier tree 
vegetation. The surface of the mnd waa •** dug at KuWia W«h* row * •* hnwh. 

revered with brush arranged Uke the _ 

shingles on the roof of a house, The 
brush waa tied Into bundles of about 10 
Inches to diameter and these were hoW 
la place by a f*w shovelful* of send here 
and there. Tb* seed of beach gras* (Am- 
m#a* wwwrt«) «• then scattered 
tuKWg the jmlah and It toon apwuted and 
’ Md the aand In cheek. 
e While this system was affective it bad 
td yield to A hewer. Ijnlckw, and cheaper 
..atttiK^. Ihe formation of the Uttarei r 

»Vveqr «GteWd»u underw 

It he* been found that thte 
£ by ptosttng the wtad- 

e e te t ig ten£ f An *ff*ative gtethed of, mth/arnt a duaa th r ee teWag ralhW gi 






together If this method Is followed the use of brush 
will be unneorawary It has rhlaomee many foot long 
by means of which It fixes the mod The gram con 
Unues to grow and to develop new roots and Increase 
In height as the dunce become higher Wherever a 
I Hitch of beach gram takes root thore the Mod blown 
from tbe region of greatest supply gathers aruund It. 
As the wind spreads, the gram grows through It until 
the hard, dry blades form the nucleus of thousands of 
tons of sand. Tim beach grass Is the best among sand 
binding plants and Is used extensively 

- for this purpose The chief characteristic 

of this plant Is that when the mnd tends 
to cover It up Its height, growth Is stlmn 
latcd In order to keep Us tip nbove the 
sand The home of beach grass Is along 
the Atlantic Coast, but Its artificial range 
has been considerably extended It ta 
now one of tho principal sand blading 
plants In Europe and also on tho Pacific 
Coast Other grasses suitable for plant 
lug on the dunes are wild rye [Ulym os 
arruarlut), hitter grass (PanUum anar 
am) sea oats (f'ntotu posh ulala), and 
blne-julnt grass (Calnmvi/mutiK */i ) All 
these grasses isswetw siietlal merit as 
mnd binding plants, and cun lie used 
to advantage within tlielr region of 

Tbe reclamation of tlio sand dunes 
along the Atlantic Coast 1ms tweii sng 
nested and advised, but only In a few lore 
turns have these plans I men put into actual 
practice. It Is possible to control these 
shifting dunes. 

When nature reclaims a sand dune 
grasses are the first plants to make a start 
Shaft line These are followed by shrubs and later by 
trees. For n plant to live and thrive In 
shifting sand. It must have the power to 
grow npwartl as fttst ss the dune increases 
In height or to follow the sinking sand 
when It decreases III height It must 
spread by means of underground stems, 
and must be a perennial These remit 
thins ore met most sucressfully along the 
Atlantic Coast by beuch grass. Certain 
sbrulm meet the requirements for binding 
sand almost us well as sArne of the 
grassrac Among these aro the native wll 
lows, wax m>riles, sand eberry and holly 
Grasses are the first pistils on the dunes 
In tbe natural process of reclamation and 
by means of those the movement of the 
mnd can easily be stopped. After this 
Is accomplished sbrulm and trees should 
be planted. While the wax myrtle and 
planted in mnd cherry are good sand binders they 
do not produce useful wood. Tbe wtllowa 
and poplars are very valuable In reclaim- 
| log dnnos and their woods have returner 
rial value. The holly Is very easily pro¬ 
pagated and grows under adverse condi¬ 
tions. It forms an excellent shelter, and 
produces a clean white wood, which la 
used for a good many purposes and can 
lie recommended for planting The black 
locust grows lu poor soils ami Is nsed tu 
Europe for planting reclaimed areas, it 
'} also produces a valuable wood and the 
f tree reproduces Itself very frosty, whlili 
la an important consideration In the man 
agement of tho plantation The pines In 
dlgenous to the region of the dunes aro 
beat suited In New England the white 
and pitch pines will thrive on sand land 
after It la fixed. In New Jersey Iho pitch 
pine la well adapted and farther south the 
loblolly pine will make a good growth 
report? even on the exposed places. 
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The Heavens in July 

How the Navigator Lays Out His Course 

By Henry Norms Russell, Ph D. 


iinj realisation ttiHl I lit 1 h|mhh 1 ami accuracy with which 
the great hIiI 11 finds Iii r way across the trackless ocean 
null) dciiemlu cull ml) u|mui UHlmnoiDlciil science 
Nailgntloii —tin wlence and arl nf determining a 
hIi 111 n iMiHltlmi, mill Iii \ Ini; nut her course— In llu nar 
ruwer set me Is hut the hiiihIIi r part nf tliu urt nf sea 
nuuiHlilp, lint It Is uii essential |wrt mul In Itself, It 
Is ns much n branch nf astrnunmy as of nmitlcal learn 
lint Thi murliiers nf curly dins never ullllni.lv ten 
tnnsl mil of sight nf land Iii tlm duys of the lisrnl 
dHn trade to KuKhilid for tin their sIiIim douhlless 
skirted the northern const of France, fHr up the Chan 
ncl until llu. chalk cliffs of 

England uiliuilly cmno In_ 

sight to the northward, Kf _ S T 

then only did they dare In ”1 


Me need not cast any 
lininitnttniis on Ihelr cour 
nice for this the lot of a 
ship blown off to sea out 
of slglil of anv landmark, 
III those day a when then, 
was neither i hart nor com 


vattona with an error not exceedtntt a minute of an 
(corresponding to one aea mile on the earth's surface) 
To net the same accuracy when the observer's footing 
ran lie maintained with difficulty on the deck of a vessel 
plunging lu a high sea demands a degree of skill and 
dexterity for which those of moderate experience have 
the most lively resiled 

Granted, though, that wo hare learned how to find 
tlio siiiiM altitude (and. Incidentally, to apply several 


arc and taking the biggest tmo. T* get *ur longitude we 

ee) must do two things, ttnd our local time and the emo¬ 
ting wlcfa time at the same moment, the former Is a ksat- 

issel ter of observation. If we know car latitude, it la an 

and easy matter to calculate Jut at what Interval before 

tave or after noon the sun will be at any assigned height 

above the hurl son (tees than Us maximum) We have 
find only to measure the altitude, and may then ealeu- 

oral late the time by straightforward trigonometry This 


e crude observed value, and observation should i 


t be made near noon, for iron 


got au accurate result) , what good does thla do ua' 
Is* us Unit consider our latitude If w„ were ot 
the earlh'a equator, the equator in the sky would pun 
right overhead, that is. Its highest point would be 91 


the sun's altitude changes very slowly, and a very small 
error of observation will lead to a large error In the 
calculated time. By observing about 9 A II or 8 P )L, 
when the sun la rising or sinking rapidly, much more 


clear weather, an that they 
mlidt lay a course with 
the ul<1 of the sun or stars, 
lu the general direction of 
I he land, with hopes of 
finding NoniM haven of 
nfugu la fore their food 


I ho modern mariner ra 1 
imt confidently into any 
sen anre tliat lie can tell 
whero he la, even at the 
end of a long voyage, with 
til a few miles at most, an 
long as be can hut have a 
few clear gllmisaw of the 
sky 1 A few simple tnatru 
meats, whose cost ts the 
merest trtfie compared 
with tliat of the smallest 
of seagoing vessela, make 
file difference No sane 
man would pnt to sea with 
out a compass, a sextant 
a chronometer, and tho 
A ti utii al Almanac, aud 
them 1 are all he needs. 

Al the risk of telling an 
old story to some readers, 
let us consider how tbeHO 
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THE HEAVENS IN THE REGION OF HERCULES 


now are his latitude nnd long! celestial equator would r 


Hide To flud the former Is a very easy matter, hut 
the determination of longitude at sea has lieeu one of 
tho great historic problems of applYed science 

A moment s consideration will show why the second 
problem is more difficult Latitude can lie determined 
by olisenaliens at a single station hut we can find 
our longitude only by determining the time of day at 


Ita altitude would « 
to wee that In other 
north of tho earth 


ary where Isi 0 degree It Is easy slow) and also Its r 


t the pole, the accurate results can be obtained. There te no greet 
trouble about thla, though 

__ It appears to the novice a 

C much more difficult prob- 

71 e* | '• lem than the determination 

r n . L I, of latitude. With the aid 
**< a \ of a table of logarlthma 

p . V and toe Nautical Almanac, 

o * p o/n a ^ a practical worker can 

• ' *• $ solve It In a few minute*. 

'* ' .. r * * - m y * To be sure, he must know 

v hls latitude, but the cap- 

m tg • tain always knows thin 

1“ ‘ with aufficleut neon racy by 
B L • means of hla "dead reckou 

** i« , lng” of the distance and 

. * ' * / direction which toe ship 

_ \ \ _ has run since the last ob- 

’■ l V > j <’ l nervation wan made. 

,4 L • * y \ The real (ram to toe 

* * /h-gt ' problem la to find what 

y *■ « 1 was the Greenwich time at 

,, which the olss-rvatlou was 

/ 8 e P p .a n made Nowadays It seems 

-■frj/L - - *4 — - simple enough. Every ship 

l*»*'" • ° carries at least one good 

\ _ * chronometer keeping Green 

). , T 4 wlch time. The observer 

y » a ( needs only to read toe time 

* u* «V g *>y this chronometer at tho 

, * * moment when he men surra 

- _ the sun's altitude, aud 

\ X then, if he knntct hoie 

\ mock Mm chronometer in 

W font or slotr, he haa toe 

/ • • Greenwich time. Then toe 

I \ difference bntwton thla amt, 

a a , <* the ship's timer gives hint; 

JCai-1-aa— l. hls longitude. 

x* H - ( But to find the error of 

»• | L • ’ the ehronometer Is the real 

. * | ■ problem At the present 

\m ^ % * day a good Instrument, 

\ v' F h carefully handled, la «n 

a 4 "*'w i£_-— **■ tlrely satlafaetory for voy 

- — age* of two weeks’ length 

hhm«h or thereabout Every day 

A that the ship la In port 

w some officer will watch the 

toll of a time-ball, dropped 
Just at noon by deotrical 
connecUoo with aome ob¬ 
servatory. aud so find out 
tho error of hi* chronometer (how much It la tost or 


r much It la running fast 


more difficult Latitude can lie determined lor In toe sky, and hence that the highest point ot this 
itloiiM at a single station hut we can And equator would he 70 degrees from our borixoD 

ale only hy determining the time of day at Now wo cannot see the equator, but we can observe 
smltloii (which la easy) and tlic time at tho son—nnd the Nautical Almanac tells us Just how 

at the same Instant (which Is a for harder far the son Is north or south of the equator every day, 


b of the equa footer or slower When a ship baa been out a month 


for example, to-day (June 2nd) It Is 20 degrees 0 min- Its dtetance from i 


or more toe chronometer may not be running at the 
same rata that It did In port, and a steadily toerearing 
error will result On tong erataea, therefore. It ts naora- 
aary to have some way of checking the chroouqritr. 
This used to be done by observing toe moon—maturing 


> brlfcht star The »aattcal 


A l manac gave la adVance toe calculated jfcatebem be- 


nerred distance with thte, toe Graagwlch tfote at tffcUk 


irvatlons which can lie made utes north of too equator, so when toe eon seems A l manac fare la adVoace toe calculated j&stolnera ba¬ 
the peculiar conditions. No highest on I he sky, the equator will be at Juat thte tween the moon and certain priertad star* ton titan 

isod on a rolling deck, all distance below It (slues our ship la In a northern lot! area hours o % Greenwich time, thedtange btlhd about 

measurement* must he uiude with apparatus that can tude) If then, for example, the sou at Its highest 1% degrees In thla Interval. By compartag toa tv 

he held In tin lmnd This practically confines ua to point In tho iky, at nooo, la found to be 60 degrees 87 served dtetance With *“*1 toa Oracgwlctettffieat whhffi 

the use of tlu m vtalit with which one sights mi toe mlnulra above the bortaw, the celestial equator muet toa obaerVatom tea* made ran be found. Olri hmmatba 

sun and the sen horlson at one nnd tin same time, bo 41 degrees 28 minute* above toe horiaoo. Hnbtraot- error of toa ffidp’s chTOemnatar. ’ Bid theaa m>qirf« 

makes the liuogt of the sun seem to touch the horlwui, lug this from 90 de gree*, wa find that our latitude is Hum gf* dlfflcaH to aidtet md affiT to 

aud then reads off at once the number of degrees (and 48 degrees 83 minute*. reduce, 0 * toa? InVolV* K*g and tadlapf ngkmUfVton 

fractlotm of a degree) which the sun appram to be All this U vsry slmpls, and requires nothing but to* gad they an now *0 rtfaly Sffidl toflt, tfaj' ^ aa ftori ' 

from the horlson—technically, its altitude \uy inielll sextant and the Nautical Almanac, for toe greatest Almasaw no lector pqbihiti toa M btotefl 

Bent student, on land, or even lu perfectly smooth altitude of the 

water, can learn In an hour or two to make such irtmer- several inraiiii i 


that <mr latitude Is toms gf* difficult to mdkfc md effiT tWUMtotoab to , 
rednoa, a* they Involve to* aad tadteto eelniUrVidai 
ires nothin* but to* and th«r an tw# to rarely made tout tod'FtoMMk.' 
■e. for toe greateat AMtaa&m m loogar pqbOati tok #4- 


i ha found simply by making dtetanoaa," tod teava ft to toa todWtefi.kt'to 
togteuteg a uttte bate* aeocr 
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Bmmm ftattwtiaea for tho Handy Mia 

By Heary km< 

Stmt***-- • Jtttrfte* Boiler—A Icoky kitchen boiler 
recently repaired by the writer Id the follow 
manner First the water wm drained off and thou 
hole" wore careful!/ enlarged by reaming them with 
tong of a file until they were large enough to re- 
• a em a il store bolt eaally The hot-water pipe 
then dtaeoBDccted from tbe boiler and bent allgfatly 
no aide, ae Indicated In Pig t of the accompany 
drawing. ▲ atout piece of thread, to the end of 


recently found hlmaolf op agalnat the aame problem, 
and solved It in tbe following manner i The guy wire waa 
first wound three time* around the end of an Iron bolt 
near the hoed, than twice around the pipe, and then three 


ft 


AlUehlng Heavy Gny Wire to Smooth Pipe. 


of the wheel hob, making them n quarter of an Inch 
■nailer In diameter at tbe outer end A I mulling B 
la made to fit tbe wheel and la bored out to the same 
taper as the vplndlc, but la made about an eighth of 
an Inch longer than the spindle. The old kpyway Ln 
the spindle la then trued up and made deoper and a 
new key la fitted Into It A slot la cut In tbo bushing 
on a shaper or with a hacksaw, which allows the bush 
lng to be slipped upon tbe spindle with the lut> In place. 
Tbe ends of the apludle aro bored out and lapped to 
receive cap-scrowa O A washer F Is ramie of the also 
of tbe bub Up, and with a bole for tbe aemw f7 Tbo 
bushing and wheel are slipped In pint* and the key Is 
driven home The slit hushing Is forced ln and held tn 
place securely by the washer F and «row a, while Its 
taiwred surface wedges I he wheel securely to the spin 
die and keeps the wheel perfectly true The hull mp 
covers all If tbo bushing A is too short a split washer 
O may lie added. 

I.enutkvnina a Valeo Nltm In a Motor ~ Valve clear 
once knocks are euused by too much simce between tbo 
valve stem aud Us lifter, a sharp metallic knocking 
results as the lifter hits tbe stem, and also as the valve 



a strip of fluunel was tacked, as showi 



tn the sketch, so that when the cover waa fastened 
down It made the chest practically airtight Then a 
lares cigar box waa procure d and fastened inside the 
fold dbfot The box waa filled with analaked lime. 
TIM cow was left ou the cigar box, and always kept 
tgt^fadaspt when the tool dheat waa moved about when, 
of Ootirea, It was dosed to prevent spilttng the tires. 

IMsoMv <3n Wire to Smooth Pipe —Many wtre- 
toa* telagr»ph amt tours have egpurienoed great dlffi- 
hm: 1st mtng to attMbtiw hfstvy g«y wires firmly to 
tiff gilvrerfrel iron ftp. mwt which 1- tre 

IX* i» drill any total or out any 
** Wltm to to total Tm wrltor 


I iron removed, and then pressure was exerted on the 
steel liar and the oak stick In opimslte dlret Minis, but 
without results, as tbe barnd wus seemingly rusted bl 
tightly The rope waa then removed, the barrel heated 
and plenty of oil run aruund the thread where It 
screwed Into the frame After this had been done aud 
the barrel cooled down It was tried again, and this 
time It was unscrewed quite eaally 
The new barrel was then screwed luto place as far 
as it would go by hand, and then wound with tape to 
protect the highly polished blued surface from being 
scratched The ro[ie was then fastened and wound 
around as previously described, aud then turned up 
tight luto the frame. The revolver has bad hundreds 
of shots fired from It since then, aud found to he ns 
satisfactory as though fixed up by au expert guusialth 

8 mm Automobile Repair* 

By P Cl 

T HIS following are a few reiialru made by the writer 
which may be found useful to the owner of an 
sutoaoMle If be do«a not wish to do the work him¬ 
self be may hand tbs suggestion ou to his repair man 
Tisrhttmine a Look Automobile Wheel.—In the older 
models of ant om o bi les , many of which are atUl in use, 
tbe rear wheals are keyed to a straight sxle. This 
gives rise to much trouble, for if tbe wheel once becomes 
loose, It soon worts the hey back and forth, wearing 
tba key seat and abaft to soch an extent, that It la 
almost Impossible to tighten the wheels securely Tbe 
, bent way of overcoating the difficulty la as follows 
Tbe two halves of the axle are removed and the spindles 
(A. lig. X) are tagorea In tha lathe foe the fun length 


punch Is drlwui Into the eartrl 
end If Mm carl ridge Is u little 
ly, place it upon a burdwmsJ p 


W It enu now lie forced ou the atem 

pig, X. _Impro- and will stnv In plan File nlf the 

vised thimble end of the curt ridge until there Is 
for a valve sufficient h|nk.v If this since clone* 
•tern when thn cylinder gets hot file off 

just a little more Tin mgluc will 
tell )ou l>> refusing to go or mopping when the cylln 
der beats that more ileuranee Is required The com 
paruthely soft milal of the carlrldgi has n cushion 
lng effect which also does mot'll toward eliminating 
Ibis unpleasant knocking 

Amergcscg Repair for a Rnlhr H<aHn<j —llceeutly 
one of tbe spiral rollers ln u Hyatt bushing In nn auto¬ 
mobile hearing 



ger of grinding 

Fig 8-—Repair of a roller bearing and damaging Hie 
bearing No mw 

bashing of proper else was at hand and the reiailr was 
made by Insortlng a small rod through the roller uud 
riveting each end This temporary repair seems likely 
to prove permanent, as the owner of the car lias never 
called foe the new put which was ordered. 
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Inventions New and Interesting v 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


Electric Bttlk Work 

By Dr. Alfred Gradeawtts 


B ATIK work tan l*in practised 
murlHl lit Uu> natives of Jam, a 


Electric Batik pencil la eperatiaa. 

Much parts of the fabric as corrrepood to tta pattern 
liavlug been covered with hot liquid was, the whole 
Is dipped Into a dye-stuff liquid, when the covered por¬ 
tions will tske on no dye, whereas the remainder la 
dyed uniformly 



After drying, the same fabric (which Is now multi 
colored) eati it gain be covered with a pattern which, by 
the Batik procem. Is preserved In the former color, 
while the background taken h darker hue, and the wnw 
operation can he repeated several times until the bade 
ground tuts liefonut very dnrk 

After removing tta wax liy washing the whole place 
of fabric with gasoline, the various colors are brought 
out most effectively on tta dark background. Wonder 
ful color effects are thus obtained, such as can be 
Insured by no printing proem, the fabric 
being permeated entirely with color, which 
Is best appreciated on holding the falirle 
against tta light 

The puHsthtlltles of Hatlk work are by 
no means so lluilled as would appear at 
tlrst sight The same process ran, In 
fact be a|iplied to wood stained In aev 
oral hues (or engraved), as well aa to 
metal d>ed or etched bj chemicals. Espe¬ 
cially beautiful etchings ran thus he pro¬ 
duced on co|H*er lira dm, etc. 

The Instrument used by tta Japanese 
In applying the wax Is some sort of small 
funnel flxed lo a handle with a line open¬ 
ing In whhli the wax la heated over a 
coal Are similar attachments, or else 
dosed reservoirs terminating underneath 
In s point anil a small aliening are used In 
Mirope where Batik work has been lntro- 
duceiL In connertlon with all these de¬ 
vices tin wax must however to reheated 
from time to time (over an alcohol, ga* 
or gasoline flame), and it cools rapidly 
during use This lack of uniformity In 
tta temperature of tta wax, of coarse, 
cntetla a number of <lr» whacks, while tta A, ttarmoi 
liquid wax Iminedlutily after bee ting sad ( Asses 

flows out In a very energetic Jet liable to ******* 
produce too thick lines or even biota, tta “ u * rtM * 
outflow soou becoming very sparing, ae 


tta wax coola down. In order to Insure an abedntaly 
uniform temperature of tta wax, a German lady, Frau 
Gertrud Lampracht-Geweeke of Nuremberg, tan derlasd 
an electrically tasted Batik pencil Apart from uni¬ 
formity in the thickness of Urns, this Insures a con¬ 
siderably more rapid work (tta continual reheating be¬ 
ing dispensed with) and fir greater ease and accuracy 
Tta electric Batik pencil U a cylindrical wax holder 
to the lower part of which la screwed a month-place 
with a line bore. A fine sieve placed In tta wax bolder 
above tta moutb-ptece wUl retain any la purl tta# of 
the liquid wax 

The wax la tasted by tta tasting cull the lead of 
which peases through tta handle, being connected In 
Its Interior with a flexible oord by means of which 
tta Batik pencil ran be Joined up directly to a contact 
box for 110 or 120 volts (or through a series resist¬ 
ance to higher tendons) Tta Batik pencil can be used 
with continuous as well as alternate currents, Its con¬ 
sumption bring about the same as that of a small or 
medlum-alaed Incandescent lamp. 

An Iceberg Indicator 

P ROF HOWARD T BARNES of McGill University, 
Montreal, Canada, has blared tta way In tta study 
of tta detection of large bodies of Ice through the read 
lng of the temperatures of tta saa water at a distance 
from tta source of chill For this work Pro! Barnes 
baa employed a mlcrottarmometer oapabla of register¬ 
ing variations of a thousandth of a degree Fahrenheit, 
and his researches have given to tta subject a new 
■tgnlflciDce. 

Following tta lore of tta Titanic," tta United States 
Naval Authorities maintained for some time an Ice 
patrol service In the mid Atlantic, two of our acout 
cruisers baring been detailed to alternate on that 
duty Interest Is now revived because of the Govern 
meat’s Intention to renew this ice patrol In tta coming 
season of greatest danger These vessels ran only 
malntalu surveillance over a limited area, and there la 
every reason why each sea-going steamer traversing tta 
North Atlantic should have Its own means for certainly 
detecting tta proximity of Ice. 

Many clever minds have given a good deal of study 
In tta past months to tta devising of Instruments for 
this service, and certainly there Is a need for some ap¬ 
paratus which can be relied upon, especially when ap¬ 
proaching and passing through the waters south of 
Newfoundland, where confusion is engendered by tta 
continual conflict betw e en tta Labrador current and 
tta Gulf stream. 

Tta prime desideratum Is an Instrument that will 
work at all times, one upon which tta navigator can 
confidently depend. 

With this latter and essentially practical aim In 
mind, Mr William H Bristol has worked out hla detec¬ 
tor, and the Ingenious Instrument promises to fill a 
want of long standing. Tta apparatus Is fundament¬ 
ally very simple, and Its arrangameat Is such that Its 



1 and 1 an dissimilar metals forming the eteatssts of a 
couple 8, the point where the elements Join This Is the 
active end of the couple, 4, 4, tta Insulated ends of the 
couple. 0, 6, ope nines to tbo son, which may be dosed If 
the couple be la touch with tbo metal esvriope 10, S, 0. 
the circuit eosaecttag with the alarm system I end the 
recording mechanism 8. 0, the outside or bottom plating 
of s ship 


fitness for duty or Its working order can be quickly 
determined at any time. Tta navigator cannot afford 
to trust to faculties which are uncertain in thrir func¬ 
tioning, and this has been tta ruin of more than one 
cleverly-designed mechanism. The Bristol detector to 
based upon the well-known phenomena of tta thermo¬ 
electric couple. For tta take of those that may have 
forgotten their school-day physics, let tu explain briefly 
Two half rings of dissimilar metals when 
Joined together and either mddredy bast¬ 
ed or chiliad at one of these connecting 
points, give birth to a feeble current which 
will flow until tta opposite Juncture has 
inquired tta same tempers to re. At sen¬ 
sitiveness and the potential of a theruu- 
eiectrlc coupto depend upon the character 
of tta two associated metala. The 

by employing a number of ooapita, and 
a grew of there bound for a single m*- 
Tlce is what 18 termed a thermopile. lh 
order to got a sufflctoal eteetrie *rtTrofTTi 
Mr. Bristol uses a thermopile wMeh |s, 

- suitably Hared below tbe wateritne of a 
vessel and lmotiled where It oeB fori 
quickly delicate Aiffvratwre at tamgera- 
tare ta tta outlying wstor. It to not 
necessary to expos* tbo tMhwbpBo dWret- 
if to tin **«*• rely, 

M kg taring aste&iag mt & , 

m ttnootiuo A to*** Wttit 0* oat- 
ridtpUthwot tta«U»«r with tta tfc*- 
. M? akin of * Prtt*HilF, «*>««* . 

IkMUISS ' 
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NOBBY £ CHAIN 
TREAO TREAD 


In every season—for every kind of 
service—the famous “Nobby Tread” 
and “ChainTread” are acknowledged 
to be the most effective automobile 
tires ever manufactured. 

INSIST UPON THEM 

Sold by reliable dealers everywhere 

Manufactured by the 

United States Tire Company 
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The Motor-driven Commercial Vehicle \ 5 

Tkii to devote* to the tntrrrit* of prrumt and prospective owner* of motor truck* an* d eliv e ry te o gone. Th* M*U*r total smlssso r to mgi SS' 

any questions relating to meek*ntcal featnrti, operation on* otonogomont of ocw nn s t e l motor veMdO*. 


Logging With a Motor Thick 

M i>Tt.)J{ I rucks ocuudonally invade the 
rtin-Mtri end bring out load* of tlm 
l» r lull rough Injuring Jh a I (ranch of 
the liuubtr Indent ry In which little la 
h turd or I hi* motor I ruck While the Ion 
glng hkxnmiH\p In jirolwtLily Immune from 
mi) InrondH u|mn it* uxefiiliwm by gaso- 
lliii truck* enough progi-es* turn been 
nimlr In gtiHolIno lugging to promtao a 
wide Held of activity and warrant aerlona 
ciniHldrrnlliiii of the power truck from the 
NtauiliHilul of w hnl It han in. Lastly aceom 
l>llKhrd A IRe-tou motor logging track 
wan recently hullt for n man In iieve- 
land, who him had It In nervlce for 
nearly a year In the wood* near Brack* 
vllle In the nonthern part of Cuyahoga 
County, Ohio 

tin a email acalo, till* track ha* done 
the work of Hie logglug locomotive, Ihe 
Mkldder and the donkey engine In addl 
lion It automatically load* the truck by 
It* own |tower and then transfer* It* hmd 
from truck to flut car liy that Maine power 
While there call lie no direct comiwrl- 
HOII Iwtween the work of thl* single track 
mid I lie onortnouH lounngo cu|mclty of log 
train*, a careful mini)*!* of tlm work of 
till* truck bearing In mliul tlint It 1* 
m< rely a Nlugh null rereel* Interesting 
IMmalhlllllea. It 1* hullt with a idx-cylln 
dor motor mid In Hll other respects. ex 
cept the wlmnlH, It 1* of Hlnudard design 
The drlvlug wheel* are hullt of Hteol, with 
a twenty Iwo-luch tread baling the nsual 
cnrrogMtnl nurface of tractor wheel*, and 
enabling the truck to mu over rough nur 
face* and *uft ground auch na will be ill 
countered on any timber tract 
A laiwer winch driven off the trnna- 
mlaaUai of Ihe track, 1* liullt amldahlpe 
and controlled by a lever «lmllur to ttao 
brake and gear shifter l-ouda a* high ns 
alx ton* bare been carried without dlffl 
culty, although tbe rated ca]mclty of the 
truck l* live ton*. Hy proper use of the 
power winch and a nlmple aclieme of rope 
and chain tackle the crew* have loaded 
1OM) feet of Inmlier on the truck In twen 
ty minute*. Furthermore, It* remarkable 
calamity for loading 1* availed of In many 
ways, notably In the salvage or One aped 
men* of hardwood, which frequently toll 
Into ravine* and cannot ordinarily be re¬ 
covered except nt prohibitive cost. 

Tlio cuHtomary lutul of the truck I* np- 
proxlmntely live ton* for au average dis¬ 
tance of about alx miles. On arrival at 
the railroad elding tbe rapidity with 
which the truck droits It* load and pulls 
the log* u]ton freight car* hy Ihe use of 
Ita power drum and cable, produces a 
great saving of time and labor 
The logs ordinarily aro dropped on the 


ground and then rolled up on the oar*. 
If no car* are available, the crew simply 
drops tbe load and returns to tbe wood*, 
knowing that the loading operation can 
be done qnlckly by the truck when tbe 
cars are ready The truck therefore baa 
no Idle minute*. 


The Log of a Hone Drawn Truck 

T HE Electrical Engineering Department 
of the Maasachoaetta Institute of Tech 
nology ha* puhllslied a leaflet known os 
“Research Bulletin Na 3," which con, 
tain* some Interesting observation* on the 
dally work of the home, Mhowing how 
much of the time tbe truck muat stand 
Idle while It la being loaded and unloaded. 


the bone stands Idle, wa haw prepared 
tbe accompanying drawing with thv track 
schedule laid out on a mu dial. Thirty- 
two per cent of 107 hour* la 8,49 boon, 
or throe hour* and twenty five minutes. 
This waa the time spent at the railroad 
elation, and It waa made up of nearly 13 
per cent for loading, about 7 per cent tea 
unloading, and about B per cent for de¬ 
lay! of different kinds. Tbe actual tlm* 
moving at the railroad station wa* but 
11 per cent of the day Not counting the 
time of travel to and from tbe stable, 
which a* nur dial show* amounted to 
ISO hours, or one hour and twenty-three 
minutes, only &21 working hours, or three 
hours and twelve mlnutoa, were spent on 
tbe street, during two hours and two 



bit only durtag fear agff a quarter boon 
of moving. It can gst to work and return 
to lta puM* in quicker tine. It can move 
about In the railroad yards and maneuver 


move from the railroad 
yards to the warehouse In lens time, pro¬ 
vided there la not too much ooogaaUon on 
the street But the time of loading and 
nnloodlug at tb* railroad yards and at 
the warehouse and the time taken out tor 
meals would b* the same It the driver la 
to have his noon hour And so, although 
the motor truck mar be much faster than 
the bene drawn vehicle, It can damon- 
atrate lta superiority only daring a very 
of the day It is tor this 
( much attention 1* being 
paid to the loading and unloading of mo¬ 
tor trucks at the present time, for the 
longer the hours of moving the greater 
Will be the superiority of the motor truck. 


the trucks, and special loaders, also sep¬ 
arate bodies which may bo removed for 
loading aud unloading. Everything, in 
fact, I* being done to avoid delays of all 
kinds, so that the motor truck can be on 


Motor Trucks in Porto Rico 

T HAT Porto Rico presents an excellent 
opportunity for an extensive urn of 
motor trucks l* the assertion of Mortimer 
Remington, commercial agent of tbe 
United State* for Porto Rica The little 
Inland, with lta population of more than 
| a million, now stands eleventh In Import- 
of the export market* of the United 


A study ha* been made of freight delivery 
In lkmtou Careful records were made of 
every movement of the vehicle* from the 
lime they left the *tul>!e In tbe morning 
until they returned at night An aualyila la 
published of tbe dally wagon performance 
based on eighteen day*’ observation of 
four different wagon* handling miscellan¬ 
eous freight The average working day, 
or tbe time out of the stable, was 10.7 
hour*. It wo* found that 32 per cent of 
tbs day wa* *|icnt at tbe railroad yards, 
J8 per cool of tho day at warehouse*, and 
Ihe n tnulmler of the day, or AS per cent, 
uu Ihe * tract Of this latter time, 13 per 
cent of the day wa* spent In traveling 
from and to the stable In tbe morning and 
the evening. The time spent In travel 
between warehouse aud freight yard* waa 
ID per cent of the day, during ID per cent 
of which there was nt least a partial load 
on the wagon To Illustrate these figures 
clearly and show bow much of tbe time 


minutes of which tbe truck was In mo¬ 
tion. One per cent of tbe day, or alx 
minutes, the truck was delayed by conges¬ 
tion on tbe street. The remainder of the 
time, or one hour and four minutes, waa 
taken up with meal* and miscellaneous 
delays. At tbe warehouses we have the 
aaiuu (Mays. The time consumed in load¬ 
ing, 0 |<er cent, wa* thirty-nine grinutea, 
unloading, 8 per cent, flfty-one minutes, 
while mlacellaneou* delays amount to 11 
per ceut, or one hour and tan minute*. 
Out of the whole day the motor truck wa* 
moving only four hours aud sixteen min 
utes, leaving over six hour* and a half 
in which the home was doing no pulling, 
and only one hour and thirty-six minutes 
was spent In traveling between warehouse 
and freight yard* with at least a partial 
load on the wagon. 

To compete with the horse tbe motor, 
truck cau demonstrate Its superior mobll- 


Htatea. Its own export bualnes* has In 
crossed from a yearly total of HT.000,000 
In 1901 to 392.000(000 for the ffacal year 
ending June 39th last, which speak* well 
for American occupancy The only rail¬ 
road on the Island skirts the shore, and 
aa most of the product* and produce come 
from the interior, an extensive system of 
highway transportation to aas ontlal , In 
tbe present system the ox cart la the 
principal transportation vehicle used. Mo¬ 
tor trucks, however, have received a foot 
hold. There are now sixty-alx on the 
Island and their number la sore to Increase 
rapidly Road oondttious In Porto Rico 
favor tbs use of motor trucks There 
are over 900 miles of stone roads, and tbe 
main highways are unsurpassed anywhere 
In the world. This acootmts for the fact 
that there are now over 1 JI 00 motor ve¬ 
hicles of all types there, and at the pres¬ 
ent rate of Increase this number will be 
doubled In the next eighteen months. 
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EVERY WHITE RADIATOR 

ONE MORE REASON 
Watch the motor truck* go by 
Note what an impressive majority of the big 
houses have chosen the White Motor Truck as 
the best motor truck * buy ” 

Just count the motor tracks with the famous White 
radiator—shaped the same as the border of this ad¬ 
vertisement. 

Every White radiator you see is one more reason 
why you should consider the White for your next 
Motortruck purchase 

3500 White Truck* ui Service Today 


THE WhiteTbTCompany 

CLEVELAND 

'v Maaahetuvsr* of GasoUns Motor Can, Tracks and Thumbs 



MOTORISTS! 

Save Time, Trouble Expense Master 
Your Motor It's Easy If You Read 

The Modem 
Gasoline Automobile 

As GserfmcHs* Optnti-. JKuatmsara sWApafr 
By VICTOR W. PAG±, M.E. 

Csorrs Essty Pfcaas ef Madera d afr us Wt frucfws UtmtaJBmtTnmHm 
Over 700 (*>#) Fsge* TW LA*OE POUMHG PLATIS SflO Uhatmtiaa. 

Price, $2.50 



G. V. Electric Trucks 


Cm ran 10 a, man T— n U, 
AracWstmaododalm. 
OpmU 297 dsn ou of lU 300 
Show acaeowy a bra, puts, npfat 

Praaota the b«bal oficaacr a qn 


ii lad several laAerp orrr • perm) cl ym 

PC I udim. 1 - f — work aad hfh del era 

i real shk umcmaX umd by liable ap 





AN ELECTRIC TRUCK 

Can Go Anywhere 

It tan t prolsbtted from enter ng d cks wjreh uses or other places 
where fire underwriter! rules forb d fiammat ry n ater al 

This is only one of the advantages of an Elcctr c truck There are 
many others and ousuieu men everywhere are recognising them just as the 
large maj irtty of electric veh cle manufacturers have ncogt zed the super 

The 4 “XSxibe” Batteries 

Designed and perfected by the most exper enced buttery eng neers who 
have carefully considered the serv ct requirement! f the F lectr c 
Built by the oldest battery maker in the cot ntry n the largeit plant in 
the country devoted exclusively to the manufacuir ng of storage batteries 
The worth of * EXlbC batteries has been demonstrated pnvtJ hrj ** d 
ftmtm in dependable service in all types of electric veh clea under all 
sorts of conditions The people who buy the most batteries are the best 
lodges of the best battery to use 

Whether you own or intend pure has ng an electric pleasure car delivery 
wagon or truck tt will pay you to investigate the four "£XlI)C Batteries 
Our mUrtsting puUcatims m rtf at 

THEELECTRIC STORAGE MlTERYiO. 


Dm*e » Mattery fer Oas Car SU rtt s g . Bs sS ris I I gb D a g ev Ige M m 














































No-Rim-Cut Tires 
10% Oversize 

11% Less This Year 

No-Rim-Cut tires—now the favorite tares— 
cost 11 per cent less this year. 

' That's a new saving. They have always sared 
rim-cutting, saved overloading. Now their very 
popularity is saving you an extra 11 per cent 

How It Happens No Extra Price 


Hi w n add ton hire ■ mult 
pi ed mit| ut A f» lory rapac ty now 
pretty 1 le to I 000 motor t re» da ly 
We hive new fa tor» w th the Utert 
eq p rat 

b No R m Cut tres w II com, wi 
figure 11 per ent I cm th n lari year 
And • n e A|nl lit we hare given that 


Hundred, of thousand. flunk ao And 
they hare bought n 
-1 the pari 12 month. 


Goodj^rI 


Wsh or Without 

Noo-Slod Trsads 


THE GOODYEAR TIRE & RUBBER CO, Akron, O 


I IRONING A PLEASURE 

MH—lwwUutknbwi 
W.^UMWU. Ukmd 




Solders and 
Soldering 


g If you mtuI a caaoptete textbook 
on Sol d srs and the ai t o f Sold. 
®W|» 0VBI practical wo mw 
recces gad kraal* wfech c» bo 
»ed by mrtAggnt, tbe gnlrfanrib, 
the w lr e cm th. the jewels and the 
metalworks ■ general read the 
folowatg Scknttfic AmtHemSnp- 
pletnenis 1112 1364 1461. 
1610 1622 1434 1533 poee 
70 cent, by mJ g Order hoot 
your newidealer or from 
MUNN * COMPANY, fac 
PnMrt-a 361 Bmdway New YoA 


WL 130 and Up 


Men Who Know 
RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITINO 


( LEARN It) HA WATCHMAUt 


"OSSsl 


Mas, 



which would meat raapoSittafr the tarn 
paratara rants to wUeS it RtpH hi ob¬ 
jected lo erary-dsy applet tte year reaod 
and tba worM m 

Darios hia laboratory trial* Mr Brfe- 
tola modal apparataa sara « noticeable 
record f ctengee lo hast of a ftftb of om 
deg Fa hr nod thla la practically about 
i> refilled a aeneltleetMM aa would ordl 
trnrlly be required By tomdatMg tte 
i t -contact end of tbe thermopile M 
potedhle to lacreaao tbe working partt£ 
By adjusting tbe measure (X tbls lnanla 
Hon a time lag can be fixed to atilt tbe 
different speed, of the rennet ao that a 
rectrd will be made and an alarm firm 
at definite lnterrale This apparatus la 
not a temperature-recording tnacbanlmn 
per te Its prime purpose la to give warn 
lng of rsddrn variations inrolrlhg Om 
warmth of tbe naa water If tba change 
U a tempera lure drop, tbe current flows 
hi one direction and If a rise It dreu 
late* contrariwise The thermopile in 
wired to signaling and rocordlng appa 
retui in the chart house One carries a 
smoked dial upon which a pointer traces 
a line that Une marking the tlmn and 
the ahin new of tbe temperature change 
Tbo other apparataa la a combined Tinas) 
and audible alarm The thermopile cor 
ret t la just strong enough to operate tbe 
recording point of one mechanism and tbe 
electric contacts of tbe other by which a 
relay of sufficient strength la called into 

If tbo Impulse current la canned by 
chill a red light la Illumined and a ah rill 
bell Bounded A green light glowa and a 
low tuned bell rlnga when tbe tempera tu r e 
rises The significance of these signals 
must be wc-igbod agreeably to meteoro¬ 
logical conditions, tbe locality and the 
a aw n 

H w does Mr Brlat 1 make aure that 
tbe man on the bridge can know that the 
detector la on duty) A separate drtult 
leads down to the thermopile from the 
narlgatlonal station and near the active 
end of the couples a little resistance U 
placed In Ibis circuit which beats quickly 
- when the current flows. This besting la 
suAduit to affect the thermopile and in 
d lng thla to give answering signals n 
deck When these signals fall then the 
detector la out of order Thla test can 
be made at any time and response la vir 
tnally lnsuntaneona when all la right 
The value of this will be readily appred 
•tad by any practical aeaman 

11m Heaven* in July 

(foncluM from gag* SSS ) 

may have need of them to compute them 
himself from other data which are etUI 
given. 

The method of the future, for comet 

be by means of wireless telegraphy Signals 
, are sent out at a specified Ume every day 
from tbe powerful station at the BUM 
Tower from tbe great Gorman station at 
Nordddoh, the American station at Ar 
llngton near Washington, DO In a tow 
years it Ii hoped that, by Internatlooel 
arrangement a network of algos! station* 
may be established ao that any ship on 
tbe seal may receive a dally time signal 

The problem of finding tbe longitude 
. will then at last be solved tor good. 

A century ago, when tte art of watch 
making had be no means reached It* pres 
eat Perfection, tbe bast available chroa 
meters oould te traded for only a tow ' 
days, and lunar o te e mt l o— Wore mm, , 
aery on voyages of gay length. A little : 
aether even thaae ware of little xm, tor 
tbe theory of the moons Marion bed oat; 
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June W. ISIS 



$ 400 , 000,000 

Four Hundred Millions 
of Dollars to Build the 

Panama Canal- 


“The whole thing is stupendous, 
prodigious, overwhelming.” 


How it was built, how it will be operated is told by 
Josmi Hi'< k i in Bishop, Sccrctarv of the 
Istliiiu.ui Canal Commission 

What the Canal Will Accomplish 

Bv Lmorv R. Johnson, rrathe Expert Its \alue to 
commerce, saving m time to the ships of the world 


16 Wonderful full-page Pictures in Color ( 14 )) f 

In the tropic sunlight colors are accentuated and made wonderfully vivid The Panama 
Number will have a series of photographs made directly from nature in the natural colors. 
They represent the very last and most skilled effects in color photography and reveal 
the scenes of the canal with all the realism and convincing truth of a personal visit. 

The number will be a very notable one also for its other contents 


MRS WHARTON’S 

The Customs of the Country 

“Of Mrs Wharton's mormons storv-tclling skill there 
i an he no question at the present da\ 

\ Limmhx Pm 

JOHN GALSWORTHY’S 

The Dark Flower 

(The Love Life of a Man) reaches a situation of absorb¬ 
ing interest 

\lnrv R S Andrews author I)f ‘ The Perfect Tnb- 

IV i a IV. O. /-vnci rewh ule> .. contnbuteii OIK of her de _ 

lightful stones about college life, “Amu i '—full of humur and tentiment 


The Panama Number (July) 

of 

Scribner’s Magazine 


will tell the whole story of the completed canal, how it 
will be operated, its uses and value to the United States 
and the world. This will be a number to preserve—an 
inspiring record for the future—when the canal is opened 

Panama’s Bridge of Water The Defence of the Canal 


B\ former Sccrctarv of War Hi-nrv L Stimson, Its 
fortifications and strategic value in 
the ev ent of war 

‘‘The Panama Pacific” 

International Exposition of 1915, by Ei.mor Gkev How r 
it will look, the buildings, the beautiful courts 
and water-gates, the rich color scheme 


1 J-J f’l TTvv/i irb t write* on “Mohammedan Holidays," scene* 

/ n> VJ ' L'wlglU ln Constantinople 

Ernest Peixotto describes hu journey across Titicaca 
a glimpse of Bolivia Lake Titicaca lies over 12,000 feet above the sea. 


CpCPI AI • ^ TtfrrtMt •( d* carter cfccptm Mrs. WfartM’s 

dlEsLIAL ! iSfMf 

$3.00 a year; 25c a number 

CHARLES SCRIBNER'S SONS 

NEW YORK 





























